Historic, Archive Document 


Do not assume content reflects current 
scientific knowledge, policies, or practices. 


i. 


<Se 


a 





} | 
| aHD1733 
| .N6R46 


MMOND PROJECT, NEW MEXICO 


COLORADO RIVER STORAGE Reet / 
D poli bO'7 


Ye Report of reappraisal of 


= OUR SOIL * OUR STRENGTH 


direct agricultural bene - 
fits and project impacts 


Fieod Frevention aug 
River Basin Programe 


FILE COPY 


te 


R-3 R 
RR ~ 
Ra: f 
jemafation 
FFP File > 


lop 4 £O ves ie ) 
0 rat 4 ‘ 
ar rrr? 
Ba 


Pe te 
Ore S 


ve 


Ti 
™ é 


L S. DEPARTMENT OF AGRICULTURE 


Salt Lake City , Utah o 


OREG.\987 a M-1740 


i : 








UNITED STATES DEPARTMENT OF AGRICUL TURE 


REPORT OF 
REAPPRAISAL OF DIRECT AGRICULTURAL BENEFITS 


AND PROJECT IMPACTS 


HAMMOND PROJECT 
NEW MEXICO 


COLORADO RIVER STORAGE PROJECT 


COOPERATING AGENCIES 


Soil Conservation Service 
Agricultural Research Service 
Forest Service 
Farmers Home Administration 
Agricultural Stabilization & Conservation Committees 
New Mexico Agricultural Experiment Station 
New Mexico Cooperative Extension Service 
State Engineer of New Mexico 


In Coordination With 
Bureau of Reclamation 


ul, S. DE i, OF ABR ICL. 
United States Department of the Interi‘o TUpe 
nite Pp nt o n or GNA AGE A 
Y 
us igGS 
CAT ARP RAINE: 5 ME 


Report Prepared By 
USDA Field Advisory Committee & USDA Field Party 


Salt Lake City, Utah - November 1957 


7 
’ , 
» : 1 
“ay vv 
‘ > pee 
ww ArH, 
‘ 4s 


* wi 
Hartinacs soligsy 


i" 


7 84) ui 4 ry t rye & eh o 3k stim o 7 ae 
‘ a t ot : 
‘ wo) €v Tom Tac ae evriay oy WD tt xen 


@ 


2 
=. 


a 


din > Dt ry hf 


+% 


(hehdaoat oy ; eel ess 
ise s22164 
Ab spit. ered ‘set! 
ty 2 wah a nae 


wet ,%0°3 sori? onk sjsje3 ‘ 





Ta) ses ne Slee 


Fi is 
hag aA a ane ied md 







‘) a ‘ Ee i F 


DUMB, Mapes x aca Rae eee 


Ts 


at, 


CONTENTS 904957 


GENERAL TNPORMATION ta 6 ef e ele! a 6 


A oeieee) Uk Oia mraraa hy RU deena tie Wak false) guia ae Pas $'s Gabe, eral. ® 
Uesaripiion*or the Areas. )4' 4. * 7 Sr ia wh Ge Lee eR el een ee a kas fe 
Location and Physical Features Pinker = ea ee) el 8a gern! es 
RE Gate t igh cae we eee Cah Ns he J ics eb Gail) lois dale edivblg eeu 

LG Sehilol Pett CG mart Mer ewig ti, “lg o's 4 «6 sine « sedis’ 

Gils Ure On Bee VerOTmonis Meaty Va es Nha e 4) ot ete + 
RODrecusturel Meverorment, 9," 5 aoe « es « «s bite taste 

PORE COMI CLONG Wek e Olean 4 Wiig e+ ate eel wk +) 4. o) oy ebow 
ENGL Cea My totais Vie nes ae a ia eau . aie las os 


Pr OpUSe tees OMe ee a MIG s Seb sa fe viacws bland, a Rosas 


EVALUATION OF DIRECT AGRICULTURAL BENEFITS TO BE EXPECTED FROM THE 
BAMSOND “PROJECT . en's: 6 


eee CCC Ry cre me rau al ova bar Gh gig akin ie tlw lee 6. es élre: «0 | eke? 
he RON OLY Meee s ee tay gel ais beh so) fe) MeMEe ies 60 8 + alates 
SOUL Urasm oG tates e watt dite Gee en pres) o) a Nal sa « -oow atiecive 
Cendia Wacecr POU LOM Ose mOt LS oe ga y.e Wi exle ei Be) 600) 4) woreiae 

ue Oe cau Malti sala Sill ea eels esd. e. edie Aaliaipe ther ate, @ vitesse 
Peter wenaur itv CLesori Lent lola, eisid pen se 0) @ wile «bere 

Reh tiers (iC See Vesa ete tae We tieater g's Je Gilfeu aor a oo) 8. #08 et wl 
Perse etC ppl ies enc MCOULTeMentS ‘sig » sl eetalie bi ow © 0 le 6 
Ae Ge SO ea GT Ot aids, bev we fees ante 6 .e 6) sive ale tes 
Pett Se Go) ee ACN eiae eel Pelig lg) 14: “egies, a, kde 9%. €.9) 4) oe auhe 

tN SM Reon a betel teh ies ied ot wade «a de 6 6 8 eee ee ee 
Pama LO CL CstlOWmrelCLOTMCit ty Ue aie) eke e004) 9. 6 6 es’ aye 
er are eel ere Ot a at Nee eal a, 6) slcmyie! 0)8) 6! 8 6 Sees 

er ae ete ele ea etna) alt el gett 6 eos ee laa eae g oaee 
eee COT il emia ae cg gia en abo) aie) & ko ee) eee 

ona tre ved (kira te yl tat e ta er a) kell aie 6 ee ee. ates 

Peter re LoatiOnoyetems sa 4. wie = 6% «9s ©. (6. 8. eh 

DERI ws ouig Eta eo lies oe ee eo le ule! woe, 60 < ecm eee © Ree 

PPG SCS as SOs a aca sal alte a eee: RCO lua) ae el esa ea! oe 

Pre jectea Nori cultural (ECONOMY. gis ae ele is feel a wie te ee 
PICO AO Le heGcer tigt is (eis fe lee wee, 6! elie ees tal Roe a « @ 
Cegmoceey rie Fr LOjJSCLLONS Ge s!* eifele 6 8. a. & bee ce 2" e 
Anticipated Crop. Yields. + 2 « 6 s,s TGA Ss cea ue 
Livestock Enterprises and Production Rates °° ae . 


Anticipated Types and Sizes of Farms and Present Land Tenure 
Anticipated Cropping Systems and Management Practices 


Returns to Operator and Family Labor and Management .... 
Pro jected Agricultural Incomes and Direct Benefits..... 
Projected Agricultural incomes 4 sss 6 «0 2 « « » » 
PANG NUS ange ea ere tis Slee 4s oe awe ee ee 


pote 
ee 
kee 


Winlyw NNN N RR Re 


thi 


LAA FF PWWWVW eee 


Vwaasvnnt 


s« «+ *. * 


* 


- 


» + * 
, 


* * * 


. 


Ss 7 2 = © 


* # #.9 


eaen ve? * 9 Fe Pe @ 


ee aw e*e 


ee 
*» «.* 
es © #, 
*.* * 
* #.8 
* «,# 
° * ° 
-* 
¢ «9% 
*** 
*.* * 

-*&.% 

A ¢ 
¢.*.° 
* 
*_ - * 
« *:*? 
* *.*# 
4 2 
** ? 
* .¢.6 
7 
** 
=» © *: 
e¢* es 
ems 4 
e 2 # 
ao * # 
* . *@ 
> * * 
* @ F 
ea 3 
eee 
a 4 ® 
* 8 *F 
> * 
* & 
s . . 


-.® 
mS + 
* * 
. * 
- 9 
-* .* 
> * 
» 
« € 
a. . 
em 
x *¢ 
* . 
* * 
> 
* * 
OF 
° ¢ 
* * 
* * 
' * 
- © 
* = 
- = 
* 


* . 
>». 
ee 
-&,. Oe 
+,” 
* #.4 
** 
® @:8 
e * ® 
*.9 
~* @& «4 
e+ 


* 



















*. @« a . 
re Be we eceien ee + 0) eer a 

.*.4 hs alien a i * * “< E a: 

2. & 2 ‘nee ecee m 7 ~ Vee 
eee FOF eee we ed ees) Se ta eae ‘al iy mis 
Soe ee oe ee ee ee ee ee ‘ seirtial Si cs E 
cig. toeee @ Oe . Saenqotsiniyl te ae ee 1 ar 
o.@.€: 0:8 2 2 dnsomodsies™ ie reek oe cD r ; 
+ © 8 ©-% * © ES 8 abepetiese ft zp 
e659 6 Oe eo Yaa ew “e'ea! 2 ” a" a . os i 











Pa ee ee ee ee ee ee ee es 2% ot 
8 54.6 Sb © 2 @ 6 :938 “848 2 4 ‘* . ey tave 

eon @ eon, e-¢ @ 5 @ e ‘* es ie “? papal 2 ica , 
eek ee © eee ae a RO) Se eS aict Teaco ° 

*» 49 8 2 eR Oe Oe eitee %: cmbigt inten, * ‘reste i / 
*. 2c) =. * 4. * ‘o ‘2 ‘_ * Bo ider ee s » a 
ae ee a ee, noiiest% ‘iveeID ys its ote a 
*_* ee * /- » © os os © @  * “= nn eathal a : 

ee ee as Maresh ee coh seg neldagteat ; Po 
‘s+ ba 2 8 2 ee Be we eo 8 ‘Hist ie ees 1 ‘ 
Pe ae ee ee ee ee er ee ee ‘KIA 3 ate i ; 

a 2 @.eAR TS «+e 4% * @% ‘ect vibes® ee 
eee eee es © .. Snaagotavet aoltap Fevt bos tos | 7 5 
ane ean eea ewe > «% . e260 Yo - ie a 
ae eee e's ee orev etal to era, ~ ; Hs ae ae, 
see eee owen vee ® cubinel? hep, sik eel : 
~*s * © © © © 8 * » es” * ~ i irs.d ‘wee ; a sad 
.*e 2 © & © © 2 a gratey? oa im we ‘al / 
one 8 @# + & & © a «4s + a » * ane tein m2 OG 

ave ee oe 2 oe ee 8 4 7 a as . eos. - 

*roen@ee ees \phmencns & std ine PEA Be 

i**e* ct * & & & @ € © 8 8 @ asa. to. ax 

** ¢ 6 ene bees csinsl on be ed j 

“ Aes on es Ser aed? 

. me me ad 


Peas oem ee 


ahi ae 








A way ‘es 
a age h 


ie 


' F) - 


ae mee ee 


ei & f 
7 f a ee 


Ue ue io 
: ke Oe vy ae mG 
eu. ic aylly 
. rea : , eet 


Direct Agricultural Benefits .. . 
Land Investment Associated With the Project 
TES eve Orme Ferlod s 2 6 «46 6s 6 6 
Summary of Annual Direct Benefits .... 
OR eaette a a Gina <4! 6 6) el eles @ eye 


III. IMPACT OF THE HAMMOND PROJECT UPON NATIONAL 


LANDS, AND UPON FOREST RESOURCES o ¢@© © @ @ 


IV. THE RELATIONSHIP OF WATERSHED 
Location: and Sige.) 4 steve 
Subwatersheds ...e. 
Watershed Characteristics . 
Topography and Geology 


Soils and Erosion 


Precipitation and Runo 


Vegetation .. 
Land Use... 
Watershed Problenis 
Land Treatment .. 
Irriagation Aspects 
SIO hOS. ais 6 «6 


e 2 e e 2 e 


¥. REGULAR ACTIVITIES OF 


PARTICULARLY AFFECTED BY THE HAMMOND PROJECT 
Pee CCUG LION Ph pce usl ek aie ale see 8 
Agricuitural Education and Information 
TECMNSGal SCLViCCS fs «6 he ee 6 
Becta SMeUNG 4 oily ea ee ae ee 
Cost-Sharing for Conservation Measures 


National Forest Land 


e 
e 
e 
e 
e 
e 


* e * e 2 r} 


THE 


e © eo e e a e e e 


heeeare |) NeeUs a6 « ss « Ge 6 ee 


6 e * e S ° 


Ue 


a 


RoPERENCE MATERIAL . «2 0 2 2 * » 


CONDITIONS TO THE HAMMOND 


e e e @ e e ° @ 
e e e a 2 e e @ 
e “ e e e e e e 
e a e s e e e e 
° e e e e e e e 
e ° e e oa e @ e 
e e e e e 9 e e 
s e e e ° e e @ 
s e e ° e e 2 e 
e ° ° e @ e es 
e © e ° e 2 2 e 
e e e 2 e @ ae a 


S. DEPARTMENT OF 


s ° 2 oe e es . 
e e 2 s e 2 e 


@ e @ e @ e e e 


ii 


e a e @ e e 


FOREST, OTHER 


FOREST 


@ e ° e e 


PROJECT 
AGRICUL TURE 


6 e e a s ® ° e = e s e 


e ° e @ e e e ® 


28 
31 
ot 
33 


o 
2 


» * 
4 <6 
Lé 5s 
a. 6 le 
of sf 
~~ ’ » 


T2ewi saith -teanda sno oh wey) 


Oil 2 

ii f 
“a . 
a? * « 


a. ees’ 
oe or se 
ef gy 


- 
* 


EREREC 
é 
‘+, * 


, 
* 
. 









4 
Pr 
ah pt 


Se ee re 
. , oe ie 





‘ ; 
z , c ‘ ak Aes, a | ah 
: aS A ieee pone 





a 
¥ 











ts heen Dei ee i 
So ey FORA 
OV Eee: eae ee AND TEES a , 








peer qeliant aur ot sor canna ; 
ay CP LE & NO, ey 46 
e 2 +. . a > 7m s 
. e« «= «© & 2 2 2S 0 es Ge oe 8 a 4) *, ~ «6 2 
¥ a ‘ * . . - $5 om ab ' 7 
* © 2 @€.t & @ © ¥.% 2 wR SP ££  @ 
- . ‘ e £ 
* *- + © e+ ££ ®@ ©. © 4 © 8 @ 
a2 ~~ a - . . oy - . 
e * 2 » * e ®* © * * > * * « 
+ : . 
° * s * . * . e * * =: @& - > * 
. * y “ 
* - &® © &© © F © © &@ © @ 8 * 8 
. “ . a . 
* «* 4 = * * * & a * + & *. ‘ , \e e 
. * - - os 
+ * ¢ « # x * ‘ ..* * * e © v & 


‘eicenek 


wee 


gar abo wo neal 2 u sine ovum Sahiies 
. ees . ‘ . ae RET air G rs a . ve 
* 6&2 © #3 & #8 & % 4s ee age a 


ad Fue Oates ok. septpencte Sas anivaoubs sais it 


. ‘ 
& = ¢ . 2 © *« . + + & * * > * 


~~ 
* f. 
e 
. 


“ a 
. iy . s . - . Sea! 7 s at y Z ork 
‘ = ' € 8 '@ ‘ vi. @) @°s. ¢ ee Bei mERES Eee 
- + . . + . + . ’ + & “ . . e > 
d \ (eee 


. - . a 
* * * + 
© : . 
’ & *@ @& &© & 
~ ‘s . 
**e* 4s @ @ 


REPORT ON REAPPRAISAL OF DIRECT AGRICULTURAL BENEFITS & PROJECT IMPACTS 
HAMMOND PROJECT ~ NEW MEXICO 


SUMMARY 


Authority and Scope 


This report on the Hammond project, Colorado River Storage Project, has 
been prepared by the U. S, Department of Agriculture in response to the 
President's letters of March 19, 1954, to the Secretary of Agriculture and 
whe Secretary of the Interior. In his letters, the President requested 
“hat a reappraisal of the direct agricultural benefits anticipated from 

the participating projects of the Colorado River Storage Project be made 
by the Department of Agriculture in cooperation with the Department of the 
Interior. Following the authorization of the Colorado River Storage 

Pro ject by Congress, an understanding was reached in July 1956 between the 
Secretary of Agriculture and Secretary of the Interior regarding conduct 
of a survey to reappraise direct agricultural benefits and to appraise 
project impacts. The Department of Agriculture survey was made under the 
authority of Section 6, Public Law 566, 83d Congress, as amended, which 
authorizes the Department to cooperate with other federal, state, and local 
agencies in surveys and investigations of watersheds. The New Mexico College 
of Agriculture and Mechanic Arts cooperated in the survey. 


In addition to the agricultural phases, this report deals with the impacts 
of the project on the national forests and the relationship of watershed 
conditions to the project. 


This report is also intended to aid the Bureau of Reclanation in developing 
a sound project plan and to provide information bearing on regular programs 
of this Department. 


General Description 


The Hammond project is located on the south side of the San Juan River in 
northeastern San Juan County, New Mexico. Average elevation of project 

lands is 5,00 feet; the climate is arid with an average annual precipitation 
of approximately 9 inches and a frost-free period of 155 days. Irrigation 

is necessary for successful crop production. Under irrigation, most field 
crops can be grown, and the climate is favorable for the raising of fruit, 
especially apples. 


Proposed Pro ject Development 


The project will provice water for irrigating 3,900 acres of land, Adequate 
water will be supplied by the authorized Navajo Reservoir, a large storage 
project on the San Juan River. Water will be diverted from the river and 
conveved to the project through a main canal, which will include several 
tunnels and iarge siphons. 
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Evaluation of Expected Direct Agricultural Benefits 


Procedures and Sources of Information 


This report is based on available field data, published reports, and the 
combined judgment of agricultural technicians familiar with the project 
area and its agricultural problems and conditions. The Bureau of Reclamation 
has furnished the USDA Field Party with preliminary reports, land 
classification maps and field sheets, farm worksheets, and information 
regarding the acreage and location of lands to be included in the project. 
rhis information is used to augment soil surveys, field investigations, 
engineering surveys, crop yield determinations, and irrigation water 
investigations made by members of the USDA Field Party, Soil Conservation 
service, Forest Service, Agricultural Research Service, and Bureau of 
indian Affairs. In addition, assistance from representatives of the 

New Mexico College of Agriculture and Mechanic Arts, New Mexico Cooperative 
Extension Service, New Mexico Agricultural Experiment Station, Farmers Home 
Administration, Bureau of Land Management, State and County Agricultural 
Stabilization and Conservation Committees, and others was valuable in 
preparing the report. 


Evaluation Areas 


For analytical purposes, project lands are grouped into three evaluation 
areas, Lands within each evzluation area are sufficiently similar in soils, 
climate, and water supply to reflect similar crop adaptations, productivity, 
land and irrigation develowicat, production costs, and other factors 
associated with economic returns. Evaluation areas A and C include only 
new land while evaluation area B includes land presentiv irrigated and 

new land, Evaluation area A comprises 1,516 acres; evaluation area B, 

1,959 acres; and evaluation area C, 25 acres. 


Presently irrigated lands were placed in cultivation only recently and are 
in the initial stage of development, Problems connected with delivery of 
water to these lands were costly, and the history is inadequate as a basis 
for projecting costs and returns without the project. For this reason, the 
analysis treats the presently irrigated lands the same as new lands. 


Soils 


A complete coverage of a soil=type survey made by the Soil Conservation 
Service in 1940 (converted to the conservation survey symbols) served as 
the basis for soil inventory information, Bureau of Reclamation field 
sheets and soil profile information were valuable in making the conversion. 
Soil problems of major importance are susceptibility to erosion, undulating 
slopes, poor physical condition of soil due to alkali, low organic matter 
and fertility, and a tendency toward soil compaction. 


Based on the survey, it is concluded that the 3,900 acres in land capability 


classes I, II, and {II are approximately the same as the 3,900 acres of 
irrigable land for which the Bureau of Reclamation plans to supply irrigation 
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water and which are considered suitable for long-continued cultivation under 
irrigation. This acreage is divided into the three evaluation areas 
mentioned above, and analytical data in the report is presented on this basis. 


Irrigation Supplies and Reguirements 


Several comprehensive studies were made of irrigation requirements in the 
immediate vicinity of the Hammond project. These data, with information 
supplied by personnel familiar with the area, are the basis for determining 
irrigation water requirements. 


Based on a weighted average net seasonal consumptive use requirement of 
21.3 inches per acre and an estimated on-farm irrigation efficiency of 55 
percent, the estimated net farm irrigation delivery requirement per 
irrigable acre is 36,0 inches of water. Proposed project facilities will 
deliver 36.2 inches of irrigation water at the farm headgate. This will 
assure that the irrigation water requirements for the 3,900 acres of 
irrigable land in the project will be fully met by the proposed pro ject 
facilities. 


Land and Irrigation Development 


Development requirements for project lands are estimated by evaluation areas 
on the basis of the average level of management expected on the project 

and are consistent with anticipated irrigation efficiencies and expected 
crop yields. Costs include lend clearing, land leveling, and development 
of the on-farm irrigation svstem, Weighted average net development costs 
per acre of irrigable land for evaluation area A are $67.153 evaluation 
area B, $117.91; and evaluation area C, $9.63. 


Pro jected Agricultural Economy 


Five general farm types are projected with development of the project. 


Fruit - Thirty to hO acres in size and comprising 11 percent of the 
irrigable project acreage. 


Grade-A Dairy - Eighty to 95 acres in size and comprising 31 percent 
of the irrigable project acreage. 


Cash Crop ~ One hundred and twenty to 10 acres in size and comprising 
20 percent of the irrigable project acreage. 


Breeding Beef Cattle ~ One hundred and twenty to 1h0 acres in size 
and comprising 20 percent of the irrigable project acreage. 


Farm Flock of Sheep - One hundred and twenty to 110 acres in size and 
comprising 10 percent of the irrigable project acreage. 


Farm budgets are used in determining the probable net incomes of farmers 


from operations of the five general types of farms. Frojected prices, costs, 
yields, and wanagement practices are used in making the farm budget analysis. 
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This analysis shows, with the project, a weighted average of about $5,800 
net income per farm. This amount is available for family and operator 
labor and management, investment in land and irrigation water, and annual 
payment of related water costs. 


The residual approach is used to determine the direct agricultural benefits. 
For analytical purposes, livestock and associated incomes are omitted fron 
farm budgets. This approach eliminates an income and benefit problem 
related to processing feed through livestock enterprises and allocating 
returns to the appropriate resources. On this basis, direct agricultural 
benefits amount to $1.73 per acre for evaluation area A, $7.31 per acre 

for evaluation area B, and $6).53 per acre for evaluation area C. Weighted 
average direct benefits for the 3,900 irrigable acres in the Haramond projec 
anount to $16.3 per acre, or a total of about $6,000 annually. A 100-year 
evaluation period is applied in the benefit analysis. The use of a 50-year 
period would decrease the direct agricultural benefits by $0.77 per acre, 

or a total of about $3,000 annually. 


Impact of the Hammond Pro ject on National Forest Lands 


The Hammond pro ject will have no foreseeable impact upon national forest 
lands. 


Relationshin of Watershed Conditions to the Hammond Pro ject 


Watershed conditions covered in this report should not materially affect 
feasibility of the project; however, improvement in the condition of watershed 
lands will reduce operating difficulties and maintenance expenses. Watershed 
lands that affect the Hammond project include those tributaries to the 

San Juan River which drain into the river between the authorized Navajo Dam 
and Hammond project diversion, plus those drainages that cross project lands. 
Navajo Dam will serve as a control point, and watershed areas draining into 

the San Juan River above that point are not described in this report. 


Watersned lands generally have only fair to poor vegetative cover and 
contribute large amounts of sediment. They are used chiefly for grazing 
by livestock and big game animals. Land ownership is 83 percent federal 
and 17 percent private. 


Plans developed by the Bureau of Reclamation provide structural measures 
and channelization of major drainages through project lands. Installation 
of land treatment measures in critical areas will do much to improve the 
condition of watershed lands. 


Conservation programs are presently being installed on most of the lands 

in the watershed. These programs include such measures as adjustment of 
grazing numbers, livestoca water development, fencing, reseeding, brush 
eradication, and installation of erosion control structures. These programs 
should be accelerat2d by land-administering agencies and private range 
operators so that watershed conditions can be improved, thus lessening the 
hazard of fiood and sediment damages to the project. 


Vi 


COB, 2% tuads to epstove betiiplew s , og oft dSiw .eworle eieylans etcT . 


qofe28q0 bre ylimst tot eidslievs @i gnvome Biff ime? t9q emoon! Jsn 
ispans. bas henge eabretcpicre Sas basi mk tnemtesini .tasmsgsnsm bre to0‘si 
-@320o astow bevels 


scstiened Iswiivolips jootib ertt smimretsb of beev #1 tosorgge isub 
nor? betitinn sx6 eomenc) bedsincess bas sooleevii .sseoq? 
asicdorg, #Piensd: bas smtont ne estentmiis dosquqes 2 “etepbed sme? 
gnissoolis bas esefaqtagas Aposeevil Aguesls best enizesoctg of befeies 


tf 


3 
a2 
5 


isivtluoiies Joetib .tiesd sidd a .esovoget atenanee ot -of eprtudes - 


oes teq If.J2@ .A so nolisulbve ret at0g ‘t9q 1,2 od Jovone ef fened 


bsirigisW .D sere nolisuleve 201 s108 TSq £2. Oe baw .3 #918 soiieulsve 202 


~99Lo1q browse off ni seme sidppiaz! 00?,£ sat v0. edi ened. foorls sh 

_sove00l A .viisunms 000.102 judd lo Injod 6 te .stoe teq Ed.cle of Imo 
ipsyeOe s to sen ait weieyisns Sitensd of ai bs tows e! bolnag  sdenrions 
.d7198 teq TT.O8 “a ates istutivoltos Joetib sid seeorxed bhuow bolasq 
-tlisuans 000,64 guods To Isdo? 8 t0 





Jevtol Lenolian coqi Sssqink” sidsesesto? on evel [flv foot.orq Soomestt off 


J2sic79 pacer ody, o3 eno} ibd Estesaist dS: i egoissish 


Jostis yilsinetdn Seni ‘Siocds droge shat. i boreves enolsibmoe hetatsdrW¥ 


berersdaw to mold ibnos. ad? al. Inensvenmi- ,teveverd ,Josienq.odf to ysilidiesst - 


beieissel  .esensqx. sonpadinisa bie esiviun iviib ynlss redo ‘gouben ELiw sins! 
ait of eolresyiits .seorts oh isnt Fistory deci eid Jostis Jedd ebne. 
eC of evel begitoriiyus std nosuted tevit ed ‘odni dipxh rio iri sev i nevt mez 


“,8bns! Saotone scot: tedt espsnistd seods avic nolerevib Joot o1q beste bas — 
n 


otal p 


bas revs svitesaney 100g of sist vino sua yLisrenop 2basi: Ss iztedst 


nist eset berigedew. one: Jntog Lowhdy & és evise itiw med i . ie 
teens G1Ad at todizeneh fen ee saleg Jens. onode savlh aavt ots 


ocigezg 202 yields bssw eas yetT. .Snemibse Lo elavome ep mi ati irtiaco - 


fer9%s? eee eee oe seismine a eer ae 
stevizq jngo7seq VE brie 


egwess: fsyusounse sbivorg solssmmliosA lo unsil add yd. mr 


notielisteal . .abael tof, ms ‘teens Gols 0 ‘roi am ‘bo 10 
ots sworgad,ad Aoum ab at eEoTs * sh acne: tmerst seal 3 
eonsi bedetesow le old lhace 


‘qhent ets 20 Sdén an Geniabent Qnied yisnseetq o18 
Aewid .on 


eee 
nen sian “grang Sorter hm ste add nt 


eee eer 






L\ 
























MS 











Project 


JUAN 




















iS aN 
OZ 
SS WN 


KV 
\ 





< 
S\N 
\N 























=< 


NYY 
SS 


N ( 
N'2 MX 
] CO} Bloomfield 23 


Z 





Lf 





< N 


To Aztec 
R.1O W. 
R. | ; ws \ To Aztec 
; 5 
& 
» 
x3 10 10 
= 
= 
> 1 




































S Sse 
G23 JE ; 
Dy 


























N 
Presently Irrigated Lands (non- project) 


ie 
a Hammond Project Lands 











27 
HYOROs, PUMP, 
SPL aW 

Be 














\ 


. = At 


HIGHL/WE 

















PROJECT MAP 


HAMMOND PROJECT 
SAN JUAN COUNTY, NEW MEXICO 


(t= cOOSGat 








CHAPTER I 


GENERAL INFORMATION 


Organization 


Pursuant to the U. S. Department of Agriculture Memorandum of Understanding 
between the Soil Conservation Service, Forest Service, and Agricultural 
Research Service dated February 2, 1956, a USDA Field Advisory Committee, 
Colorado River Storage Project, was established, The committee is composed 
of a representative from each of the above-mentioned agencies and a member 
representing the concerned state agricultural colleges, Principal duties 
of the committee are to maintain appropriate liaison and facilitate 
coordination of activities by the respective services and the state 
agricultural colleges in the survey. Field relationships with the Bureau 
of Reciamation and other interested state and federal agencies are also a 
responsibility of the committee. 


A USDA Field Party, working under direction of the USDA Field Advisory 
Committee and operating within a plan of work dated August 22, 1956, is 
headquartered at Salt Lake City, Utah. The party is responsible for the 
collection and analysis of data and the preparation of this report. 


Description of the Area 


Location and Physical Features 


The Hammond project is located on the south side of the San Juan River in 
northeastern San Juan County, New Mexico, Project lands lie in a narrow 
strip (about 20 miles long with a maximum width of 1.5 miles) paralleling 
the river. They begin approximately 1 mile below Blanco, New Mexico and 
extend to approximately 3 miles above the town of Farmington, New Mexico. 
Project lands are located in the river valley and range from about 5,300 
to 5,600 feet in elevation. The project is in the San Juan Basin which is 
part of the Inter-Montane Plateaus Division of the Colorado Plateaus 
Physiographic Province. 


The San Juan River rises in the San Juan Mountains of southwestern Colorado, 
crosses the Colorado-New Mexico state line in a southwesterly direction, 
flows westward near the corner common to Colorado, New Mexico, Arizona, and 
Utah, and joins the Colorado River in southern Utah. Some of its most 
important tributaries above the project are the Navajo, Piedra, and Los Pinos 
Rivers, Below the project the most important tributaries are the Animas, 

La Plata, and Chaco Rivers. 


Several arroyos cross project lands from the south and discharge into the 
San Juan River. These drainages include Canon Largo, Armenta Canyon, 
Munoz Arroyo, Chavez Arroyo, Kutz Canyon, and Gallegos Canyon. 


Pro ject lands are within the boundary of the San Juan Soil Conservation 


District organized October 2h, 191. Ownership of project lands is 90 
percent private (7 owners), 8 percent federal, and 2 percent state. 
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Climate 


Weather Bureau stations are maintained at Aztec, Bloomfield, and Farmington, 
New Mexico. The station near Bloomfield, at an elevation of 5,79 feet, 

has been operated since 1091 and is probably most representative of the 
climate of the project lands. Precipitation averages approximately 9 inches 
annuaily, of which an estimated onewhalf falls during the crowing season, 
and varied from a low of 3.05 inches in 1950 to a high of 20.68 inches in 
191. Maximum and minimum temperatures recorded near Bloomfield are 

106° F. and -35° F., respectively. The mean annual temperature is 51.1° F., 
and relative humidity is usually low. 


The project area has a temperate arid climate satisfactory for diversified 
irrigation farming as practiced along the San Juan River. Dryland farming 
is impracticai. The frost-free period averages 155 days; the last killing 
frost occurs around May 8, and the first killing frost comes around 
October 9. Average annual evaporation at Farmington is 53.71 inches. 


Present Acriculture 


History of Development 


Settlement of the San Juan Valley was started soon after 1870, Attempts 

to irrigate some lands in the vicinity of the Hammond project began about 
this time. The original Hammond Canal was built in the early 1880's and, 

at one time, irrigated as much as 2,000 to 2,500 acres of land. The project 
was gradually abandoned between 1912 and 1916 because of the difficulty of 
maintaining the canai crossing at Canon Largo and the Recurring need for 
maintenance and repair of other flood-damaged structures. Since that time, 
other attempts were made to irrigate portions of these lands. Several 
irrigation ditches now furnish a partiai water supply to certain irrigated 
land within the project area. 


Agricultural Development 


Until recently the San Juan Basin was predominantly an agricultural area. 

The recent discovery of oil and gas fields and the expansion of this industry 
have changed the major economic activity of the basin from agriculture to 
industry. However, agriculture is still a principal source of income with 
livestock production, irrigation farming, and the processing of farm products 
providing considerable employment. 


Irrigation farming is concentrated in the irrigated valleys of the San Juan, 
Animas, and La Plata Rivers. The towns of Farmington, Bloomfield, and 
Aztec are trading and shipping centers. Present agricultural patterns on 
farms near Bloomfield, across the river from project lands, are beef, sheep, 
dairy, fruit, and general field crops. 


The growing season permits the raising of most field crops and is favorable 
for fruit, especially apples. Alfalfa, apples, corn, beans, barley, and 
pasture will be the principal crops. 
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Bcononmic Concitions 


General economic conditions in the region and in the communities near the 
project area have been highly favorable for the past several years. 
Population of San Juan County increased from 1,701 in 1930 to 18,113 in 
1950 and was estimated to be 5,000 in 1956. The 1950 population for 

towns near the project was 3,572 in Farmington and 895 in Aztec. Population 
estimates for these towns in 1956 were Farmington, 15,000, and Aztec, 5,300. 
Industrial expansion due primarily to the development of large producing 

gas and oil fields and the nearby discovery of uranium has been tremendous. 
Several pipelines transport gas to markets throughout the west. Small 
industries located in or near the trading centers also help to support 

this local economy. Because of the boom in the general economy of the 

San Juan area, there is a definite need for additional agricultural products. 


General 


The project area has good transportation facilities, A narrow-gauge branch 
line of the Denver & Rio Grande Western Railroad Co. connects Durango, 
Colorado with Aztec and Farmington. U. S. Highway 550 and State Highways 
17 and hl serve this part of the San Juan Basin. Highway distance from 
Bloomfield to Albuquerque is 179 miles. 


Telephone and electric facilities are available at Bloomfield. Communities 
adjacent to the project area are well established, and public grade and 
high schools are available. Churches of various denominations are 
established in these communities, 


roposed Development 


The Hammond pro ject would divert water from the San Juan River to irrigate 
3,900 acres of land. This water will be supplied from the authorized 
Navajo Reservoir, a large storage project on the San Juan River. Project 
works would consist of the Hammond project diversion on the San Juan River, 
a main gravity canal, a hydraulic turbine-driven pump to serve a highline 
canal, and distribution and drainage systems. The main canal will include 
several tunnels and syphons across and through escarpments and drainageways 
which bisect project lands. 
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CHAPTER II 


EVALUATION OF DIRECT AGRICULTURAL BENEFITS TO BE 
EXPECTED FROM THE HAMMOND PROJECT 


In evaluating the direct acricultural benefits to be expected from the 
project, the following steps were taken: 


1. Project soils and their suitability for irrigation were inventoried. 
2. Irrigation water supplies and requirements were analyzed. 

3. Necessary land and farm irrigation development was estimated. 

hh, Evaluation areas were established, 


5. Size and type of farming expected with project development, 
together with anticipated crops and crop yields, were pro jected. 


&o, Net farm incomes expected with the proposed project were analyzed. 
7. Direct agricultural benefits were estimated. 


During the past few years some lands in the proposed project area were 
cleared and leveled in varying degrees. They are now receiving a partial 
water supply from several gravity and pump diversions. These lands have 
only recently been producing crops and are in the initial stage of 
development. Most of these lands receive water from the Kutz Canyon 
Irrigation Co. which pumps water from the San Juan River. Costly difficul- 
ties were encountered with the pumping of silty water, interruption of 
water deliveries due to pump breakdown, frequent water shortage in the 

San Juan River, and other problems. 


In attempting to determine differences to be expected under present 
conditions projected into the future and future development with the 
project, the lack of adequate records of costs and returns for the 
partially developed lands necame apparent. The operating history was too 
short and inadequate to furnish a basis on which to forecast future . 
irrigation costs and returns. 


For analytical purposes it was decided to treat these partially developed 
lands the same as new lands because of the relatively short experience 
under irrigation and uncertainty regarding some features of the present 
operations. 


Evaluation Areas 


To facilitate the presentation of basic agricultural data and to assist in 
the evaluation of direct agricultural benefits, project lands were grouped 
into evaluation areas. The lands within each evaluation area are 
sufficiently similar in soils, climate, and water supply to reflect similar 
crep adaptations, productivity, land and irrigation development, production 
costs, and other factors associated with economic returns. 
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The following evaluation areas are recognized on the Hammond project: 


Evaluation Area 4 - This includes deep, permeable, easily managed, 
well drained, medium textured soils on slopes of 2 percent or less. 
These soils have medium water intake rates and high water-holding 
capacity and can be irrigated by runs which require a minimum amount 
of labor to attain a high degree of irrigation efficiency. Lands in 
this group will produce high yields of all adapted crops. Average 
developnent costs per acre are low, 


Evaluation Area B = Included in this group are well drained, deep 
soiis which, because of texture, slope, topography, or a combination 
of these factors, are more difficult to manage. The water intake 
rates and water-holding capacity of the soils in this group are not 
as favorable as those in evaluation area A. Efficient irrigation 
will involve shorter length of runs and more frequent irrigations 
with resulting increase in labor, Anticipated crop vields and 
irrigation efficiencies are lower, and cost of development is higher 
than for lands in evaluation area A. 


Evaluation Area C ~- This group includes deep, medium textured, permeable 
soils on slopes ranging from lh to 6 percent. These soils have medium 
intake rates and medium water-holding capacity. Soils can be irrigated 
with long runs, provided they are bench leveled and additional labor 

is expended. requency and efficiency of irrigation under bench 
leveled conditions is expected to be equal to land in evaluation area A. 
Soils will not permanently produce high yields of all adapted crops 
unless additionai cost of development and operations is incurred to 
protect them from erosion. Permanent procuction without these 
precautions would require less intensive use with a lower income. 

Due to the location of soils in this group with respect to air drainage, 
they are particularly adapted to production of fruit. This would be 

the favored use due to higher incomes expected. Estimated cost of 
development for orchard use is expected to be more than for evaluation 
area A and less than for evaluation area B, 





Evaluation area A comprises 1,516 acres; evaluation area B, 1,959 acres; and 
evaluation area C, h25 acres, totaling 3,900 acres. These evaluation areas 
will be recognized throughout this report, and crop production, land 
development costs, the economic analysis, and other aspects of the 
evaluation of direct agricultural benefits will be discussed in terms of 
these areas. 


Soil Inventory 


Sources of Data 


Soil data were obtained from a soil-type survey of the Hammond pro ject 
completed by the Soil Conservation Service in 1910. This earlier soil 
survey was adapted to the conservation survey symbol by local Soil 
Conservation Service soil scientists after field checking. Bureau of 
Reclamation field sheets and soil profile information were valuable in 
making these conversions. Information on the acreage and location of 
irrigable lands received from the Bureau of Reclamation serves as the basis 
for compiling soil survey data for this report. 
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General Descrintion of Soils 


Slopes generally range from 1 to 12 percent from the sandstone ridge on 
the south side of the project toward the San Juan River on the north. 
Dissecting the project at frequent intervals are deep drainageways from 
which deep alluvium, of sandstone and shale oricin, has been deposited 
over river material, Periodic deposition is responsible for the highly 
stratified soils in the project. Degree of stratification and complexity 
of the soil pattern become progressively greater from the south side of 
tne project to the north. 


These deep, well crained, permeable soils reflect the semidesert climate 
under which they have developed. With some exceptions, soils have little 
or no profile development, are calcareous throughout, and are low in 
organic matter and fertility. Generally, the soils are highly susceptible 
to erosion and, due to the sharp, angular, well graded sand fraction, are 
easily compacted when moist. Texturally, the soils feel sandy when dry, 
but when moistened and worked, the sand is almost masked by the clay. 


Three principal soil croups, based on their position and complexity, are 
shown on the Generalized Scil Map and are described as follows: 


1. Recent alluvial soils derived from general mixed alluvium are 
sub ject to erosion and deposition from the river. They are very 
productive soils but are highly susceptible to overwash and 
deposition of river-born material as well as wateriogging and salt 
accumulation, Alluvium from side drainages has influenced the 
soil of small areas near the confluence of the drainageways and 
the river. This highly complex soil pattern is further complicated 
by the extreme variability in sequence of different textured layers 
in the soil profiles. These layers may be loamy sand to clay-loam 
textures, and soils may be very deep to shallow over river gravel 
and cobbles. Slopes range from O to 3 percent and may be smooth 
but are predominantly undulating. 


2. Recent alluvial soils derived from local mixed alluvium lie above 
the river influence. This group extends cast and west in a band 
throuch the project. In area it is the largest group and, except 
for about one-fifth of the area being alhali-affected, it represents 
the best soils on the project for long-continued cropping under 
irrigation. The soil pattern is less complex, and soils do not 
exhibit extreme stratification. Occasionally there is a sizeable 
area of very deep, uniform, medium textured soils, but most of 
them are coarse textured in the substratum. Some of the soils 
have "B" horizons and a zone of high lime accumulation. Solonetzic 
"BY horizons are spotty throughout the alkali-afrected soils. 


3. Recent alluvial soils derived from local alluvium generally lie 
just below the sandstone hills on the south side os the project. 
They are rapidly permeable and coarse textured throughout. Slopes 
are generally undulating and range from 3 to 12 percent. Because 
the slopes are generally steeper than the other two groups, these 
soils have a greater erosion hazard, and use should be confined 
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to close growing crops or orchard with cover crop, Because of 
the coarser texture and steeper slopes, these soils are more 
difficult to manage and have a narrow range of crop adaptability. 


Soil Problems 


Soil problems of major importance are susceptibility to erosion, undulating 
slopes, poor physical condition of soil due to alkali, low organic matter 
and fertility, and a tendency toward soil compaction. 


The erosion hazard on slopes over 1 percent is increased by the sharp, 
angular sand fraction in these soils and should be one of the principal 
considerations in planning crop rotations and the management of irrigation 
water. Siopes are generally undulating throughcut the project area, and 
controlled water appiication can be achieved only by land leveling. 


Using the Bureau of Reclamation land classification information, alkali- 
affected soils were separated into two groups: (1) Mapping units with 
more than 25 percent of the area affected by sodium, and (2) mapping units 
with less than 25 percent of the area affected. The percentage of the 
area aifected with sodium is associated with the density of old, large 
greasewood (Sarcobatus vermiculatus) plants. Most of the sodium is in the 
upper 12 to 15 inches of soil. Under average management, soil so affected 
is difficult to reclaim, Within the project area there are some soil 
mapping units with less than 25 percent of the area affected which are in 
the process of being reclaimed, The fields are usually seeded to barley 
then to alfaifa with heavy applications of manure on the alkali spots. 
Other soil delineations with more than 25 percent of the area affected are 
excluded from the project by the Bureau of Reclamation. 


These soils cf an arid climate are inherently low in organic matter and 

are also low in nitrogen and phosphorus, Such deficiencies under irrigation 
can be overcome with good crop rotations and application of commercial 
fertilizer; however, if excess irrigation water were applied, plant nutrients 
will be leached away, and the benefits of water will be reduced. 


Most of the soils above the river influence have a well graded sand fraction 
which increases the susceptibility to compaction and reduces infiltration, 
Compaction can be kept to a minimum by reducing tillage operations on these 
soils when they are moist and by good crop rotations to increase the 

organic matter. 


Water loss from unlined canals and excessive irrigation in permeable, higher 
lying soils can result in an accumulation of sodium salts and a waterlogged 
condition on lower lving soiis. These hazards should be reduced considerably 
with canal lining proposed by the Bureau of Reclamation and the higher 
irrigation efficiency expected with a dependable water supply. 
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Land Capability Classification 


For classification purposes, soil mapping units are grouped into land 
capability units which include the class, subclass, and unit. 


Land capability unit iT. Se Woh 


Il - Represents the land capability class, which is one of eight 
broad national classes of land. 


S$ - Represents the subclass, which is one of four broad national 
divisions of the land capability class. 


2b = Represents the unit, which is a local division of the subclass 
identifying a specific land condition. 


The land capability class shown by roman numeral expresses the severity of 
the limitation in use. As the class increases numerically, the severity 

of the limitations increases, (Land capability classes shown below are those 
recognized on the Hammond project. There is no land capability class V in 
the project.) 


Class I -= Gocd land suitable for cultivation with no limitations in 
use and suitable for all climatically adapted crops. 


Class II - Moderately good land suitable for cultivation having 
moderate limitations in use but suitabie for all 
climatically adapted crops, 


Class III - Fair land suitable for cultivation having severe limitations 
in use and not suitable for all climaticaily adapted crops. 


Class IV -Land suitable only for close aqrowing crops or orchards 
with cover crops. 
Class VI - Land not suitable for cultivation but good land for range 


or woodland use. 


The subclass expresses the general reason for the limitation in use, such 
as €, erosions s, soils w, waters or c, climate. The unit reflects the 
specific problem(s) requiring treatment. 


Below the Bureau of Reclamation proposed canal system, there are 3,983 acres 
in land capability classes I, II, and III and 1,762 acres in class IV 
totaling 5,745 acres. Included in class IV are 1,181 acres of alkali- 
affected soil and 581 acres of steeply sloping soil best suited to close 
growing crops or orchard with cover crop. Use of class IV land may be 
justified, if irrigation water were available, where small acreages are 
interspersed with better land of a farm unit. 
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Findings 


Based on the survey, it is concluded that the 3,900 acres in land capability 
classes I, II, and III are approximately the same as the 3,900 acres of 
irrigable land for which the Bureau of Reclamation plans to supply irrigation 
water and which are considered suitable for long~continued cultivation under 
irrigation, 


Table 2 shows how the 3,900 acres of irrigable land are distributed through- 
out the evaluation areas by land capability units. 


Teble 2.- Irrigable acreage of land capability units by evaluation areas, 
Hammond project 








Land capability VeLUne1 Ons aCe Total 








unit A 3 C 
~“e rere ere ee Acres ---=-+- - 
Ia Ly --- “=< h 
Ib 223 --- oe 223 
IIs3a 88 - oss --- 88 
Ile3a 1,011 ~—— “== 1,01 
Ile3al 190 ae anes 190 
t18e0 0 0—0——“‘“‘“‘ A 106 --- 106 
eR Ly Semmens 60 ore 60 
TIswa —  sana= 30 ae 30 
Pest ec aeeeer 26 ~-- 26 
riejse” a kT 4,80 neo 4,80 
elevate 299 sae 299 
ess 10 --- 10 
ist, CCC=<“i‘“‘ ‘ O;‘i‘ HH 4.23 o-m 123 
IIIsht = = — #s=== 20 --- 20 
TiIsh2 aiehadriins See 60 aes 60 
Tile, = ween us —e bbs 
Iile3a eee --~ 425 42s 
Total 1Zo1G ey: 425 3,900 








In the following sections of this report, each analytical step used to 
determine the direct agricultural benefits is presented by evaluation areas, 
If information were desired regarding basic land conditions, reference 
‘should be made to tables 1 and 2, 
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Irrigation Supplies and Requirements 


Sources of Data 


Several comprehensive studies were made of irrigation requirements on and in 
the immediate vicinity of the Hammond project. Among these are: (1) Appendix 
B of the Record of the Upper Colorado River Basin Compact Commission, (2) 

A Review of the San Juan Basin Problem in New Mexico by the State Engineer 

of New Mexico and the New Mexico Interstate Stream Commission, (3) Consumptive 
Use of Water in the Irrigated Areas of the Upper Colorado River Basin by 
Blaney and Criddie, and (4) Consumptive Use and Irrigation Water Requirement: 
of Crops in New Mexico by Blaney, Hanson, and Litz. Additional related 
information is contained in the Water Supply Papers by the U. S. Geologica? 
Survey, Climatological Data by the U. S. Weather Bureau, New Mexico Heat 

and Moisture Indexes for Use in Land Capability Classification by the Soil 
Conservation Service, and other publications. These and all other availabie 
related reports were carefully reviewed for the purpose of this study. In 
addition, information was liberally supplied by technicians of the Agricultural 
Research Service, New Mexico College of Agriculture and Mechanic Arts, 

Bureau of Reclamation, and others familiar with the area. 


Analysis of Data 


Consumptive use requirements for the principal crops in the area were 
estimated by the Blaney-Criddle procedures. According to accepted practices, 
the effective growing season precipitation used is 85 percent of the average 
of the lowest five-year period of record. Based on probable future crop 
acreage distribution, the resulting average seasonal consumptive use and 
water requirements for the project are shown in table 3. 


An adequate water supply is expected to be provided for all project lands. 
No distinction will be made in water deliveries between the evaluation areas. 
Likewise,there is no essential difference in the total water requirements 

of these lands. Therefore, the consumptive use estimates and water supply 
analysis were made on a project-wide basis. 


Farm irrigation efficiencies in New Mexico were extensively studied. Present 
irrigation efficiencies on iands in the vicinity of the project are rather 
low. It is expected that irrigation efficiencies will be substantially 
higher under project conditions of a firm and dependable water supply, better 
water control and changed patterns of water delivery, and increased land 
development. Facilities were designed for delivery of irrigation streams 

of a size that will permit efficient application of irrigation water. 
Development and improvement of project lands were estimated in accordance 
with recent trends. On the basis of climatic, soil, and water supply 
conditions and the expected level of development, it is estimated that farm 
irrigation efficiencies of 55 percent can reasonably be expected. 
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Table 3.- Consumptive use and water supply requirements, Hammond project 


aaa ————————————————————————— 
Net seasonal consumptive Projected crop acre- 


eran use requirements age distribution 
Inches Percent 

Alfalfa 25.0 32 
Pasture 23.8 oe 
Corn 150 1h 
Smail grain Voc 1h 
Orchard Zeit , 
Beans 11.3 yy 
Project weighted average eias 
Estimated average farm losses 

at 55% average efficiency 17h 


Estimated water delivery requirement, 
per productive acre 1/ 3027 


Less water allotted to noncroplands 
reserved for farmsteads, rights- 
of-way, etc., estimated at 7% of 
acreage Bal 


Estimated net farm delivery requirement, 
per irrigable acre 2/ 36.0 


-_ = = = = ee ele ell lll wee 


Project water to be delivered at farm 
headgate, per irrigable acre 36.2 inches 


Percent of irrigation requirements 
which will be satisfied 100 percent 

















Ly Productive acres are net acres of productive croplands. 

2/ Irrigable acres comprise all project lands, including nonproductive areas 

~ devoted to farmsteads, road, canal, and ditch rights-of-way and similar 
nonirrigated areas. 
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Irrigation water will be obtained from the San Juan River. Natural flow in 
this stream is quite variabie throughout the growing season. Low flows 
frequently occur during June, July, and August. Many long-established water 
rights have prior claim to the entire flow during these periods. During 

the spring snownelt period the river flow is far in excess of all demands 

in almost every year. 


Construction of Navajo Dam and Reservoir was authorized by the Colorado 
River Storage Project Act. This reservoir will regulate the flow of the 
san Juan River and provide carryover storage to equalize water supplies from 
year to year. Since water for the Hammond project will come from storage 

in this reservoir, the project will have a dependable water supply. 


A tentative reservoir operations study was made by the Bureau of Reclamation, 
using available records for the years 1928-56, inclusive. This study, with 
allowances for all presently foreseeable streamflow depletions, indicates 
that for a series of years comparable to those of the study period, no water 
shortages would occur. 


While existing records indicate the water supply should be adequate, the 
common experience of irrigation projects is that occasionai years of 
unprecedented deficiency in runorf do occur. These result in water supply 
shortages of varying degrees of severity, but their occurrence cannot be 
predicted from the available runoff records. 


Advance warning of existing conditions which subsequently develop into a 
water shortage can be provided by the Snow Survey and Water Supply Forecast 
Program of the Soil Conservation Service. At the present time, three snow 
survey courses are operated on the watershed of the San Juan River. These 
provide a basis for forecasts of inflow to Navajo Reservoir, However, 
accuracy and reliability of the forecasts would be improved by some extension 
of the present network. Minimum desirable additions include snow courses 

and soil moisture measuring stations on the headwaters of the San Juan HKiver 
at about the $,0C0-foot elevation near Wolf Creek Pass in Colorado and near 
the Continental Divide east and south of Dulce, New Mexico. 


Findinas 


Based on average consumptive use requirements, projected cropping pattern, 
and attainable farm irrigation efficiencies, it is estimated that the water 
supply requirements will be fully met by the 36.2 acre-inches of water 

per acre to be delivered by proposed project facilities, Navajo Reservoir 
will provide carryover storage from years of excess runoff to years of 
deficient water supply and will assure adequate seasonal distribution of 
water, 
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Land and Irrigation Development 


Sources of Data 


Considerable land development was accomplished in recent years on lands 
within and immediately adjacent to the project area. Most of this has been 
done with assistance from the New Mexico College of Agriculture and Mechanic 
Arts, San Juan Soil Conservation District, and San Juan County Agricultural 
Stabilization and Conservation Committee, with technical assistance largely 
furnished by the Soil Conservation Service. Records of this work were 
supplied by these agencies, Additional information was gathered from other 
agencies and technicians working within the area. Some data were obtained 
from existing maps and surveys and from soil surveys covering the project 
area. Land development cost estimates are based on the latest price 4 
projections available in the Department of Agriculture. 


Analysis of Data 


Project plans estimate the development of 3,900 acres of irrigable land, 
including 3,627 acres of productive land and 273 acres of rights-of-way, 
farmsteads, etc. Development requirements were estimated on the basis of 
the average level of management that is expected. The primary basis for 
development requirements was the physical needs of each soil mapping unit, 
based on comparable work done on similar soil and site conditions within the 
area. In addition, minimum land development was estimated at the extent 
necessary for adequate irrigation with the proposed water supply and 
consistent with the projected level of crop yields. 


Land Clearing 


Native cover consists of a sparse to moderate growth of sagebrush and 
associated brushy plants. Estimated costs of land clearing include piling 
and burning of brush. Since there is little variation in type or density 
of cover, no distinction is made in this cost item between the evaluation 
areas, and no rock or stone removal will be required. 


Land Leveling 


Land leveling is a major expense in land development. It is defined as "the 
reshaping of the land surface to a planned grade to permit the uniform 
distribution of irrigation water without erosion, or to provide necessary 
surface drainage." The operation does not necessarily imply the removal of 
all slope or gradient from the land surface but, rather, the elimination of 
surface irregularities which impair the uniform application of irrigation 
water, or occasionaliy the terracing of the land to permit irrigation on 
flatter, transverse slopes. 


There are wide variations in the amount of leveling required for the different 
soil conditions that prevail within the project. Leveling accomplished 
during the past several years on comparable soils, within and adjacent to 

the project area, is the basis for estimates. 
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Farm Irrigation Systems 


Farm irrigation systems are required for all project lands. There is little 
cost information in the area directly applicable to these lands. Basic 
estimates were developed that are directly related to the requirements 
imposed by physical limitations of the various soil conditions. 


The project area is generally characterized by slopes and soils requiring 
comparatively high average costs for the develonment of farm irrigation 
systems. Considerable lining of farm irrigation ditches will be required 

te stabilize them against erosion on the steep slopes and, in some cases, 

to reduce excessive seepage losses. On flatter slopes where unlined ditches 
may be adequate, check and drop structures will be required at frequent 
intervals to control water and stabilize the ditch. 


Furthermore, due to soil and slope limitations, irrigation runs will have 

to be comparatively short. This will result in smaller fields and lower 

land leveling costs but wiil increase the amount of farm irrigation ditch 
required for a given acreage. This will also cause some increase in irrigation 
labor. An allowance for waste water disposal is included in the estimates 

of development costs. 


Drainage 


All low-lying lands within the project area are susceptible to damage from 
seepage. Since aggradation of the bed of the San Juan River is anticipated 
following completion of Navajo Dam, such lands will, in all probability, 
become badly seeped with no available outlet for drains. Consequently, they 
were excluded from the project. 


Remaining lands within the project are deep and well drained. It is not 
expected that drainage probiems will occur. The only -exception is a small 
area of fine textured soils bordering the excluded lands where underdrainage 
from higher lying lands might ultimately become a problem. If this should 
develop, relief drains can be installed to intercept the underflow. No 
estimate can be made at this time as to the drainage ditches that would be 
required or their location. 


Provision has been made in project plans for surface drainage. All natural 
drainageways entering the project will either be diverted into larger 
channels or will be channeled through the project lands to the river, 
Existing swales and small channels will provide adequate outlets for surface 
runoff within the project and for the discharge of irrigation tailwater. 
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Findings 


Most project lands are in native condition and will require full development 
before they will be suitable for irrigation. Estimated development costs 
are based on the requirements of each soil mapping unit. Weighted average 
costs by evaluation areas are summarized in table h. 


Teble 4.- Weighted average development costs, Hammond project 








m. : + Evaluation Evaluation Evaluation 
Peake, EnOEneNY Bren A. area B area C 
“se -es-- ee Dollars ------*-+-+-- 
Clearing 6.98 6.98 6.98 
Leveling 41.85 64.17 35.97 
Irrigation system 18.32 46.76 52.08 
Net development cost 
per irrigable acre 67415 117 2 oh.63 
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Projected Agricultural Economy 


Projections of agricultural incomes and direct agricultural benefits are 
based on important assumptions about economic and physical conditions. 

. Sis . . . - > 
The more significant of these assumptions will be described as the analysis 


proceeds. The fa:m budget approach is used for estimates of both incomes 
and benefits. 


Sources of Data 
Sa es Bee 


The analysis of potential costs, returns, and income from project land 
utilized data from four major sources: (i) Findings from other phases of 
the survey, (2) a survey of farmers in an area on the north side of the 

San Juan River near Bloomfield, (3) secondary data developed in other areas, 
and (i) the judgment of numerous informed individuals. 


Commodity Price .Projections 


All price estimates used for evaluating potential incomes, benefits, and 
associated costs are based upon the latest price projections available in 
the U. S. Department of Agriculture. These projections are based on 
"relatively high employment, a trend toward peace, continued population and 
economic growth, and a stable general price level." 


The United States long-term projected index of prices received for all 
commodities is 235, base period 1910-14. A comparable index is 265 for 
prices paid, including interest, wages, and taxes. This gives a projected 
parity ratio of 8°, which is about the same as an average of the 1953-55 
period. However, prices received have varied somewhat nore than prices 
paid during this period. 


Adjustments in the projected prices of commodities for the United States 
and State of New Mexico were necessary to reflect local conditions, 
proportions and specific grades of some commodities, and seasonal prices of 
cash crops. Projected prices of crops, livestock, and livestock products 
on the Hammond project are shown in table 5. 
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Table 5,- Long-term projected prices of agricultural commodities, Hammond 
project 








Item Unit Price 
Dollars 

Alfalfa hay, baled Ton 22.00 

Rotation pasture AUM 6.50 

Barley Bu. LietQ 

Corn silage Ton 7.50 

Corn grain Bu. 1.50 

Beans Cut. 5.90 
| Apples Bu. 27-1985 
Market milk (b.f.) 2/ Lb. by yak 

Grade-A Lb. Te .u0 

Grade-C Lb. ig 3<i6 

| Cull dairy cows (1,200 lbs.) Lb, .10 
| Cull beef cows (1,000 lbs.) Lis 512 
Grass-fat steers Lee Ld 

Grass-fat heifers Lb 70 

Cull ewes Lb. sOT 

Lambs Eos .20 

Wool Lb: ae 





1/ Net prices received by farmers, 
2/ Weighted average includes 70 percent grade-A and 30 percent grade-C 
Bt.3.5 test. 


Based upon the latest price projections available in the U. S. Department 
of Agriculture. 


Anticipated Crop Yields 


Crop yields were estimated by evaluation areas (table 6). Yield estimates 
with project conditions in evaluation areas A,.B, and C were based on 
yields obtained on comparable irrigated areas and other pertinent crop 
yield data. Projected yields are based on an assumption of average 
management. 
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Table 6.- Projected crop yields / by evaluation areas, Hamiond project 








Evaluation areas 








Crop Unit “(with project) | 
A B | G 
Alfaifa hay 2/ Ton Ley h.O 3,6 
Rotation pasture 3/ AUM 6,5 (5 6.5 
Barley h/ Bu. 50.0 U5.0 ween 
Corn silage Ton 16.0 Uic0” ekawn 
Corn grain Bu. 70.0 65,0° 9 eae 
Dry beans 5/ Cwt. 16.0 ti,0 0 PV aewee 
Apples 6/ Bu. ae ---- 5/ 350.0 








nu Yields of forage and grain are reduced 7 and 2 percent, respectively, for 
shrinkage and feeding in computing available feed for livestock. 

2/ Fertilizer: 75 lbs. P90 applied annually and 0 1bs. N applied at 
seeding time on nurse crop, or equivalent manure per acre. 

oy Beviitiger: 45 ‘ibs. Po0, and 335 lbs. N, or equivalent manure per acre 
annually. 

h/ Grown as nurse crop only. 

S/ Marketable product. 

6/ Fertilizer: 25 lbs. Po0¢ and 45 lbs. N, or equivalent manure per acre 
annually. . 


Livestock Enterprises and Production Rates 


The proposed acreages for grade-A dairies would supply sufficient feed for 33 
to 35 cows and their replacements. On the sheep farms 373 to 385 mature ewes 
would be furnished feed from the farm. Beef cattle will receive part of 
their feed from federal gazing permits which are limited to about 600 cows. 
Additional feed will have to be purchased to maintain the beef cattle. 


Turnoff rates for livestock are shown intable 7. They include production 
of 300 pounds of butterfat per grade-A dairy cow, 60 pounds of grass-fat, 
long yearling per beef cow, and 83 pounds of grass-fat lamb and 10 pounds 

of wool per mature ewe. 
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Table 7.- Estimated turnoff rates per 100 head of breeding livestock, 
Hammond project 








2 














:Beginning: 





’ s_. .: Annual turnoff —<° Ending 

EAVES TOCE :inventory: Born , Died siitheriiel ant: Total :inventory 

: : : ; * Lbs. * Lbs, § | 
Dairy: : : : : ; ; : 
Cows : : : : : ; : 

Ue Wiie. and over) ys, . 100) 4g. me=9..13. Lz. 2,200%16,800: 100 
Heifers : : : : : : : 

(1 ¥o.cand over} 3 250 tll Uwewt = 8: ----- {------ : 25 
Heifers : s : : : : 

(under 1 yr.) : 26s  weHs 1 geet oaHe- $------ : 26 
Calves 2 === 2: 90: : 1/ 59: ----- Peeeennt nee 
Butterfat (3.5 test) : --- +: ---: = : 100: 300:30,000: --- 

Beef: : : : : : - : 
Cows POO eit twas 16: 1,000:16,000: 100 
Replacements 2/ : VON) Hass) ee ead em ee ee : 19 
Long yearlings 3/ : 82: w=: 3 3 60: 767:46,000: 82 
Calves 2: o-=- 3 85: 3 2 weeeg -eee-teen---:0 --- 
Bulls : a p------ : 4 
Sheep: : : $ : : : : 
Ewes 2) 8100o) +) 5-3, Bas 2s. 135: 12,0201 eo 
Replacements 3 el so osewrs Ll og  se-2 ----- $eonnn-3 él 
Lambs :  --- 3h/l20: 7 : 92: 90: 8,280:  --- 
Rams : a $ =": - 3 e--3 ----- {------ : 3 
Wool Soot oeeet = ot) Leh: 10: 1,20: --- 


1/ Nonreplacement calves will be sold soon after birth. 
2/ Heifers will be bred to calve at 3 years. 

3/ Nonreplacement long yearlings sold as grass-fats. 
L/ Number at docking time. 


Anticipated Types and Sizes of Farms and Present Land Tenure 


Anticipated types of farms with project development are based upon future 
markets for each agricultural commodity, present farming operations with 
adequate water supplies, available federal gazing permits, and opinions of 
local agricultural leaders. Livestock is expected to be the predominant 
enterprise on the project because it offers the most stable economy. Cash 
crops offer an alternative income opportunity for some farmers but are 
subject to greater fluctuations in income. 


A comparable area, Bloomfield, was used as a guide in projecting farm size 
for the Hammond project. Types of full-time farms in the Bloomfield area 
in order of importance are cash-crop, fruit-general, fruit-beef, and fruit- 
sheep. The range in size is from 0 to 180 irrigable acres. 
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Within the area which wils be served with irrigation water on the Hammond 
project, there are 47 ownerships ranging in size from 10 to 370 acres. Most 
ownerships are within three size ranges of 10 to 5 acres, 80 to 115 acres, 
and 150 to 165 acres. Three ownerships exceed 190 acres. 


A brief description of each anticipated farm type follows. 


Fruit - Farms of 30 to 4O acres devoted principally to the production 
of apples. Farms would be located on the steeper slopes with good air 
drainage. This type would occupy about 11 percent of the irrigable 
acreage. The family would not be employed the entire year. 


Grade-A Dairy - Acreage varies from 80 to 95 acres per farm and would 
comprise 31 percent of the irrigable acreage. Grade-A miik would be 
the principal product, and the family would have full-time employment. 


Cash Crops - All crops produced (alfalfa, corn for grain, and dry beans) 
are assumed to be soid. These farms are among the largest in acreage 
ranging from 120 to 1h0 acres and account for 28 percent of the total 
irrigabie acreage. The family would not be fully employed the entire 
year. 


Breeding Beef Cattle - Part of the feed supply is furnished by federal 
range which limits the number of farms to six 100-cow herds or equivalent, 
Sale of grass-fat long yearlings provides principal income. Farms of 
this type average 120 to 1h0 acres and would comprise 20 percent of the 
irrigabie acreage. The farm family would be emploved most of the year, 


Farm Flock of Sheep - Principal returns from this type would be from 
the sale of grass-fat lambs and wool. This type would approximate 10 
percent of the irrigable acreage and average 120 to 140 acres per farm. 
The number of farms assumed in this type is less than other types. The 
family would be empioyed most of the year. 


Anticipated Cropping Systems and Management Practices 


Present land use obtained in the adjacent farm area in 1956 showed the 
following percentages: alfalfa, hh; pasture, 8; barley, 13; dry beans, 10; 
corn for grain, 6; corn silage, 1; apples, $3; other crops, 3; and farmstead, 
Cue, Os 


Essentially the same crops are expected to be grown on the Hammond project, 
but in different proportions. The anticipated larger proportion of livestock 
farms will require larger pasture and corn silage acreages and smaller 
acreages for alfaifa, corn for grain, and dry beans. The acreage of corn 
silage is expected to be greater than the combined acreage of corn for grain 
and dry beans. Corn for grain and dry beans are expected to occupy equal 
importance in the cropping pattern, even though in some years one may 
comprise a larger acreage than the other due to market demand, It is assumed 
that acreages of the above crops amount to the same proportions for evaluation 
areas A and B (table 8). 
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Evaluation area C.will be devoted primarily to fruit production because of 
good air drainage, soils, climate, and markets. Pasture will be used in 
crop rotation with fruit. Roman Beauty and Golden Delicious are the most 
popular apple varieties and are anticipated to be grown in the future. 
These varieties yield higher, sell for more, are harvested at different 
times, and bloom for a longer period which reduces risk from frost. The 
apple acreage on the Hammond project is expected to be about 8 percent of 
the total acreage. 


Table 8.~ Projected cropping pattern by evaluation areas, Hammond project 























Crop Evaluation area ap | Total | 
A B Cc 

SA ONE MO BN eis aspcandl Rntesiete! Gins-us eehox Glath 
Alfalfa 506 653 mer 1,159 
Rotation pasture 390 50h 19 973 
Barley 22h 290 ~-- 51h 
Corn silage 160 207 --~ 367 
Corn grain 65 Bh ee 19 
Dry beans 65 8h --- 19 
Apples --- --- 316 316 
Farmstead, etc. 106 Loi 30 273 
Totals WANG P75? 2s 3,900 











A six-year crop rotation is expected on livestock farms, four years of alfalfa 
or pasture, one year of corn silage, and one year of barley as a nurse crop. 
Cash-crop farms will have four years of alfalfa and one year each of corn 

for grain, dry beans, and barley as a nurse crop. These rotations apply 

to evaluation areas A and B. The apple cycle would include 9 years as 
nonbearing, 27 years as bearing, and 9 years in pasture. 


Returns to Operator and Famiiy Labor and Manacement 


An appraisal of the adequacy of projected farm incomes requires a guide or 
standard in terms of return to operator and family management and labor. 
For purposes of this report, a return of $3,100 is suggested as an average 
for full-time farms. Variations from this amount would be expected with 
different managerial requirements and quantities of operator and family 
labor. 
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An opportunity-cost approach has been used as the basis of the return to 
management and labor. Thus, operator and family management and labor are 


evaluated in the same manner as other resources utilized on the irrigated 
farms, 


In addition to return for management and labor, the farm family will have a 
return on its equity in the farm. Returns on investment owned by the 
operator and returns for management and labor must provide for cash living 
expenses, farm privileges (considered as farm income), a residence, savings, 
income tax, social security tax, and other living needs. 


The labor standard applied in the projected budgets is 3,000 hours of 
operator labor and 1,500 hours of family labor annually, plus the necessa>” 
management. A further limitation during summer months is 280 hours per 
month for the operator and 140 hours per month for the family. Variations 
from this standard of 4,500 hours occur because of differences in types and 
sizes of farms. Only the dairy farms approach this magnitude of labor needs 
on the Hammond project. 


Original investigation of this problem has not been feasible. Reliance 

is placed on previous work, mainly the conclusions of the study of the 
Weber Basin Reclamation Project ,in Utah and investigations which served as 
a basis for those conclusions.t/ That study arrived at an allocation to 
labor and management of $1,800 at 1939-4 adjusted prices and $2,600 at the 
U. S. Department of Agriculture 1952 projected prices (215 indexes, parity 
100). This latter conversion was made using indexes of prices paid for 
living items used in family maintenance. These incomes gave the operator 

a farm-hired wage rate for his labor and a somewhat smaller return for 
family labor based on a man-equivalent. The method used in the Weber Basin 
study results in an allocation to iabor and management of $3,185. This 
figure has been adjusted to $3,100 for the Hammond project. 


Locel inquiries have been made in connection with the Upper Colorado River 
Basin survey. Expenditures for family living have been obtained from records 
of the Fermers Home Administration. Reports on speciai studies have also 
been utilized. A general observation is that the standard set for the 
Harmond project in terms of funds availeble for family living is greater 

than average current expenditures by farm families in the vicinity of the 
Hammond project. This result is to be expected since projections for the 
Hammond project are oriented to an improved asricultural economy. 


1/ Fuhriman, W. U., Blanch, G. T., and Stewart, C. E., An Economic Analysis 

~ of the Agricultural Potentials of the Weber Basin Reclamation Project, 
Utah. Utah Agricultural Experiment Station Special Report No. 7, 
December 1952. 
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Projected Agricultural Incomes and Direct Benefits 


Two general, related objectives are essential for the economic analysis. 

One is to estimate farm and family incomes with the proposed water development 
with various combinations of resource control and use. This serves as a 
basis for achieving the second objective and for appraising the prospects 

for a successful, stable, irrigated agriculture under the proposed water 
development. The second objective is to estimate the direct agricultural 
benefits expected from project development. 


Projected Agricultural Incomes 


The economic analysis is based throughout on projected farm budgets. Farm 
budgets require many kinds of input-output and price information. Labor 
requirements, machinery and building needs, land investment, feed requirements 
and other data are needed. Research in similar irrigated areas has been 
heavily relied upon for this information. It has been supplemented by 
information obtained locally. Prices received and expense rates were also 
obtained in the Hammond area. 


Typical farm budgets are used to estimate net incomes on the basis of 
projected prices and other assumptions of future conditions for each 
evaluation area. These net incomes are then aggregated on the basis of 
total acreages to derive an estimate of agricultural incomes expected from 
development of water on the Hammond project. Some details of several 
projected budgets can be observed in table 9. 


Farms in evaluation area A are assumed to have the same crop rotation and 
cropping pattern as those in evaluation area B. Larger farm acreages are 
used in the budgets for evaluation area B than for evaiuation area A 
because anticipated per-acre production is lower. This practice is 
customarily applied in federal reclamation programs. The national policy 
on new projects is to give settlers approximately equal opportunity. 


Farms of evaluation area B are slightly larger in every respect than those 
in evaluation area A. This relationship holds for total investment, 
exclusive of land, with a range from $11,000 on cash-crop farms to $30,000 
on beef farms. Beef farms have the largest investment in livestock while 
grade-A dairy farms lead in machinery, buildings, and improvements. The 
averages shown in table 9 are based on 35 percent of the land in dairy 
farms, 32 percent in cash-crop farms, 22 percent in beef farms, and 11 
percent in sheep farms in evaluation areas A and B. 


Total receipts average over $11,000 per farm in each of evaluation areas 
A and B. Grade-A dairy farms exceed $13,000 while sheep farms are about 
$9,000. Farm expenses (exclusive of interest, land and water development, 
and annual operation and maintenance costs) range from about $4,000 on 
sheep farms to about $5,000 on grade-A dairy farms. 


Net farm income on evaluation area B at $6,941 averages $128 greater than 
net farm income on evaluation area A. Grade-A dairy farms have about $3,000 
larger net farm income than sheep farms. This income difference is largely 
attributable to the fact that the dairy farms have a much larger investment 
and utilize substantially greater amounts of operator and family labor. 
Net incomes from beef herds would be reduced considerably if public range- 
land were not inciuded. : 
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Table 9.- Projected agricultural -incomes after farm development and selected sizes and organizational items for farm budgets by evaluation areas, 
Hammond pro ject 








Item 





Unit 


Grade-A 
i erops: 


dairy 


Evaluation area A 


Cash 


Beef 
herd 


; Weighted 
* average 





Grade-A 


dairy 


Evaluation area B 


Cashes 
| crops: > 


Beef 
herd 


: Farm 
°* flock 
: shee 






+ Evaluation area C : Pro ject 


* Weighted: 
" average | 


Fruit (apples) 





” average 


: Weighted 












Weighting Percent: 35 32 22 11 ------ 35 32 22 11 ------ 100 9 ee 

Total land Acres 80 120 Lee 120 106 95 iho 10 1h0 12) : 32 LOT 
Forage Acres 62 6h, 93 95 7G 7h 73 108 ie G5i es 6g mmm 
Grain Acres 2 32 19 ity; a4 1h 38 a9 20 Oh: a7 18°. . eee 
Beans Acres ;: ------ 16 ------ ------ De ieee 1p se ot en 6: 2/ 6 ¢ aaaa=- 
Farmstead, etc. Acres : 6 8 8 8 7 3: 7 10 10 10 9: 5 OE eee eres 

Productive livestock Number 33000 eee 100 3730 ------ 350 wee ee 100 385° Sennen 8 0 eee ee eee 

Total labor Hours 4, 383 ee cee 2,789 Sealy h,907 Sethe 35536 3,263 3, 6446 2,982 35310 
Operator & family Hours 4,038 1,836 3,023 2,696 2,962 4,248 2.278. 35397 © 3058s e299 2,316 3,059 

Total tractor use Hours! : 183 796 839 710 686 579 987 950 835 819 : 329 713 
Farm tractor Hours : My) 72h (13 651 628 530 903 873 765 lee 305 654, 

Total investment 3/ Dollars: 27,53k 11251. 30,121) Bibeies, 215521 28,581 11,448 30,509 18,541 22,18 13535 21,226 
Bldg. & improvements Dollars: 5,622 2,660 3,090 3,hih 3,87) BeTo3 2,730 3,180 3,558 3,961 3.055) vl) Salama see 
Machinery Dollars: 8,580 Si tesO. (OCmGErC es 7.273 8,580 Gili) 6.702 ourosmn ene io), e 
Livestock Dollars: 12,300 ------ 19,050 6, 388 9,199 13,200 ------ 19,050 6,617 5803: eae 
Other Dollars: 1,032 25180 1,579 15538 1,575 1,098 2,307 1,57) e600. Bleek eh 

Total receipts Dollars: 13,165 10,169 11,733 9,294 11,465 +: 1,057 10,700 11,771 9,603 11,990 12,205 11,809 
Crop sales Dollars: 93 10,069 993 51 3,523 8h 10,600 13031 85 35102 12,105" os 
Livestock & products Dollars: 12,851 ------ 10,60 8,743 7,800 : 13,752 ------ 10,60 9,018 6 Th6> 200 ae ee 
Other Dollars: 221 100 100 100 Lee 221 100 100 100 Tei 100, een 

Total farm expenses 5/ Dollars: h,979 4,12h 5,180 089 4,652 : 5,586 46585 5,182 442s 5,09 5,503 L, 94d 

Net farm income Dollars: 8,186 6,045 6,553 5,205 6,813 8,471 6,125. 6.589 5,178 6,91 6,702 6,865 

Interest 6/ Dollars: e377 563 7a Se2! POs 15096 1,429 Olam lene 927 tel : 667 : 1,061 

Net income 7/ Dollars: 6,809 5,482 5,032 etm Sal y 7,02 Tei ob Ocine elms? 5,820 6,035 5,80 

1/ Bearing fruit. 

2/ Nonbearing fruit. 

3/ Excluding land investment 

l/ Includes $7,035 orchard investment. 

5/ Excluding interest, land and water development, and 0 & M. 

6/ At 5 percent. 

v/ Return to operator and family labor and management, land and water. 

Based upon the latest price projections available in the U. S. Department of Agriculture. 07 
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Interest on investment at 5 percent amounts to about $1,000 for evaluation 
areas A and B. If interest on investment and $3,100 for operator and family 
labor and management were deducted, about $2,700 remain as return to land 
and water, including related water costs. 


The fruit-type farm has 32 acres compared with 106 acres for evaluation area 
A and 12) acres for evaluation area B. Investment per fruit farm is only 
slightly more than half the average investment in other types of farms, 
exclusive of land and water, Both receipts and expenses are slightly 

larger than averages of evaluation areas A and B. Net farm income is $6,702, 
or about the same as the other evaluation areas. With interest on investment 
of $667, net income amounts to $6,035. An allowance of $3,100 for operator 
and family labor and management leaves $2,935 as return to land and water, 
including related water costs. 


For the project, the per-farm weighted averages are as follows: Total land, 
107 acres; total investment, $21,226; total receipts, $11,809; expenses, 
$4,944; net farm income, $6,865; and interest on investment, $1,061. This 
leaves a net income of $5,80) as return to land and water including related 
water costs. These weighted averages were based on 1,516, 1,959, and 25 
irrigable acres in evaluation areas A, B, and C, respectively. 


Findings 


Net farm incomes based on the projected budgets, with the development of an 
adequate irrigation water supply, would provide a good level of living to 
farmers on the proposed Hammond project. The weighted average of net farm 
incomes is $6,865 per farm. After allocating interest on investment, other 
than land, $5,80) remain for family and operator labor and management, 
investment in land and irrigation water, and annual payment of related water 
costs. 


Direct Agricultural Benefits 


The primary objective of the analysis is to estimate direct agricultural 
benefits. These benefits are defined as the value of farm production expected 
with project development in excess of the value of nonproject resources 
required in the development and operation of project farms. The concepts 

and assumptions on the specific composition and value of nonproject resources 
or associated costs, as used in this report, are outiined below. 


A basic assumption is that the nationai economy will operate at essentially 
full employment for the period of analysis. Based on this general assumption, 
alternative employment opportunities would be expected in the national 
economy for resources used in the development and operation of irrigated 
farms, including the labor and management skills of farm operators. Also, 

the projected levels of farm prices received and paid are higher than they 
would be with a significant amount of unemployment. 
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The estimate of direct agricultural benefits is made on the basis of the 
budgets presented in the preceding section. However, in the evaluation of 
benefits and associated costs, the costs and returns of livestock enterprises 
are not included. The level of net benefits that results from this type of 
analysis is generally compavable to the combined results of a number of 
complete farm budgets. The results from this type of analysis are much more 
uniform and stable between different farm types. This approach tends to 
avoid the problem of making proper cost allowances for the different levels 


of management and different quantities of operator and family labor required 
for different types of farms. 


The cropping patterns assumed in the analysis, however, are the same as used 
in the analysis of potential farm incomes and thus reflect the need for 
pasture, hay, and other feed crops in livestock enterprises. Also, the 
prices for hay and pasture in the analysis are based upon their value in 
livestock enterprises. 


Table 10 shows the value of crop production and annual production costs by 
evaluation areas. Incomes on cash-crop and fruit budgets are the same as 
those in the income analysis (table 9). 


Operator and family labor fer all farm plans average 1,33 hours for evaluation 
area A, 1,722 hours for evaluation area B, and 2,316 hours for evaluation area 
C (table 10). A rate of $1.15 per hour for operator and family labor and 
management is used in this analysis. 


The weighted incomes per acre for evaluation areas A, B, and C are $21.61, 
$15.33, and $105.38, respectively, after deducting for cost of family and 
operator labor (table 10). Annual amortized cost of farm irrigation system 
and land development has not been deducted from these figures. However, 

an annual replacement charge for orchards was included in expenses for 
fruit budgets. 
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Land Investment Associated With the Project 


The acreage for each evaluation area, appraised value of dryland, investment 
in land development and farm irrigation system, and annual cost per acre are 
shown in table 11. Costs of farm buildings, fences, domestic water, and 
maintenance and repair costs for the irrigation system are included as farm 
expenses in the farm budgets (tables 9 and 10). Man and machine labor and 
cost requirements have been aligned with the degree of land development and 
farm irrigation system for each evaluation area. 


Projected investments per irrigable acre of the above items for evaluation 
areas A, B, and C are $70.15, $120.91, and $97.63, respectively, (table 11). 
Annual amortized costs per acre at 5 percent are $3.61, $6.30, and $5.1). 


Table 11.- Estimated weighted average annual cost per acre of irrigable land 
for land development and farm irrigation system, by evaluation 
areas, Hammond project 





Evaluation area 








t Unit 

Item ni i 5 a 
Land area Acres 1,516 15959 Les 

Capital Investment 
Irrigable land value 1/ Dollars 3.00 3.00 3.00 
Land clearing Dollars 6.98 6.98 6.98 
Land leveling Dollars 1.85 64.17 35.57 
Total land investment Dollars 1.03 7u.15 L555 
Annual cost 2/ Dollars 2.61 327k 2.29 
Farm irrigation system Dollars 16,32 46.76 52.08 
Annual cost 3/ Dollars 1.00 2.56 2.05 
Total annual cost Dollars BOL 6.30 5.14 








Appraised value of dryland. 

Amortized over a 100-year period at 5 percent interest (factor .05038). 
Amortized over a 50-year period at 5 percent interest (factor .05)78). 
Cost of maintenance and repair included in farm budgets. 
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The Development Period 


Historically, several years have been necessary to achieve full development 
of land on new irrigation projects. In turn, a lag always occurs before 
agricultural incomes and project benefits are at a level associated with an 
established agricultural economy. On some projects, only 2 or 3 years have 
been necessary; on others, a much longer period has been required. This lag 
is recognized by federal reclamation legislation by permitting a development 
period up to 10 years before repayment charges are levied on the farms. 
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The assumption is made for the Hammond project that a period of 10 years will 
elapse, after water is available, before the average level of estimated 
benefits will be achieved, except for fruit-type farms which will require 

18 years. These periods are used for discounting purposes. 


Irrigated farming and development of a new farm require considerable capital, 
labor, and management. Difficulties in farm development are primarily the 
result of capital iimitations. Farmers have demonstrated, in recent years 
on several projects, that good production rates can be achieved within 2 or 
3 years provided the resources, especially capital, are available to develop 
the land and to obtain the necessary equipment, livestock, and buildings. 


Total new capital needs on many farms expected on the Hammond project will 
exceed $50,000 per farm (table 12). For example, the grade-A dairy farm 

with only 80 acres approaches $52,000 in total capital needs. The minimum 
for the illustrative farms is $33,533 for the cash-crop farm. These figures 
include a residence. A stable agricultural economy will require satisfactory 
living conditions for farm families. However, an adequate residence often 
must be delayed until most of the farm capital needs are met. 


It is evident that development of the Hammond project will require large 
quantities of farm capital. These needs may pose serious public and individual 
problems. 


Table 12.- New capital investment for several illustrative 
farms, by evaluation areas, Hammond project 


ene 








Item Dairy Cash crops Beef 
Evaluation area A A ‘B 
Acres 80 120 1h0 

Dollars Dollars Dollars 

Land 5,612 8,418 16,927 
Farm buildings 9,370 4,433 5,300 
Equipment ih, 299 10,682 11,168 
Livestock 1/ 12,300 2 wenn 19,050 
Total farm hi,581 235900 52,4h5 
Residence 2/ 10,000 10,000 10,000 
Total needs bi, 581 535533 62,Ub5 








1/ Livestock could be produced partly on the farm, but this 
~ process of building a herd is slow. 
2/ Value assumed for illustrative purposes. 


Based upon the latest price projections available in the 
U. S. Department of Agriculture. 
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Summary of Annual Direct Benefits 


Teble 13 summarizes the net value of agricultural products, annual amortized 
cost of farm irrigation system and land development, and gross and net 
direct benefits on a per-acre and total basis by evaluation areas. Weighted 
averages for the project are also shown for each of the above items. 


Average gross direct benefits amount to $18.20 per acre for evaluation area 


A, $9.03 per acre for evaluation area B, and $100.2) per acre for evaluation 
area C. 


A discount factor is applied to gross direct benefits to ascertain the net 
direct benefits. This discount factor is contingent on the development or 
waiting period necessary for full realization of the projected production 
and incomes for the project. A 10-year development period is assumed, except 
for fruit farms which require 18 years for fuil benefits. The interest rate 
is 5 percent and the evaluation period is 100 years. 


The present annual equivalent value of direct benefits is $1h.73, $7.31, 

and $6.53 per acre for evaluation areas A, B, and C, respectively, (table 13). 
The weighted average for the entire 3,900 acres is $16.43 per acre, or about 
$54,000 annually. 


Findings 


Direct benefits to irrigation water are calculated on the basis of farm 
budgets. For analytical purposes, livestock and associated incomes are 
omitted. This approach eliminates an income and benefit problem related to 
processing feed through livestock enterprises and allocating returns to the 
appropriate resources. Operator and family labor and management are 
evaluated in the same manner as other resources. 


The residual approach is used to estimate direct agricultural benefits from 
irrigation water, The total income is allocated among various claimants, 
with water being’ the last claimant in terms of a return, 


In view of the above procedure, direct benefits amount to $1.73, $7.31, 
and $6.53 per acre for evaluation areas A, B, and C, respectively. 


Weighted average direct benefits for the entire 3,900 irrigable acres in 


the Hammond project amount to $16.43 per acre, or a total of about $6,000 
annually. 
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CHAPTER III 
IMPACT OF THE HAMMOND PROJECT UPON NATIONAL FOREST, 
OTHER FOREST LANDS, AND UPON FOREST RESOURCES 


No national forests or nonfederal forests are located within the project 
area. 


Some 30 miies separate the Carson National Forest from the nearest project 


installations, and there will be no foreseeable impacts upon national forest 
administration, management, end use. 


It appears that nonfederal forest land will be similarly unaffected by 
project installation and operation. 
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CHAPTER IV 


THE RELATIONSHIP OF WATERSHED CONDITIONS TO THE HAMMOND PROJECT 


Watershed conditions covered in this report are common to most irrigation 
projects. They do not materially affect feasibility of the project. 
However, improvements of watershed conditions will extend the life of the 
project and reduce operating difficulties and maintenance expenses. They 
are pointed out here so that local, state, and federal agencies dealing 
with watershed lands can orient their regular and special programs to the 
improvement of watershed conditions. 


Location and Size 


The watershed that directly affects the Hammond project includes those 
tributaries of the San Juan River between the site of Navajo Dam and the 
Hammond pro ject diversion and those drainages that cross project lands. 
Almost all of the lands contributing runoff to these drainages are located 
in New Mexico. A small mesa comprising the headwaters of the Pump drainage 
extends across the state line into Colorado. All of these lands are 
located in San Juan, Rio Arriba, and Sandoval Counties, New Mexico and 

La Plata County, Colorado. 


Subwatersheds 


The major drainages considered in this watershed report are: 





Square miles 

Pump =--—-—---------------- 1h5 
Gobernador —-—---—--—-—--+-—---—--—------ 115 
Largo =~=}—-—-------------- ~ Lore 
Munoz —~=——-—--]-—]-—]-—--]--—--------=- 15 
Armenta —~~]|-—\—-]|-]|---]-—-+------- 25 
Kutz -_—_—-—-—--- He ee me ee eH ee eK ee 60 
Horn =—-—|—_—-—-—-—]-—---—------ - - 10 
Gallegos -—--—--------------- 350 
Manzanares ~-—--—--s-------]----- 10 
Numerous small un-named drainages —~-—-—-= 75 

Total ~--------------- 2,600 


Pump and Gobernador drainages discharge into the San Juan River above the 
site of the Hammond project diversion. Other drainages discharge into the 
river below the diversion after passing through project lands. The main 
supply canal will cross all of these latter drainages. 
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Watershed Characteristics 


Topography and Geo’oay 





All but one of the main drainages originate in the high eastern and southern 
parts of the watershed and flow in a northwesterly direction to the San Juan 
River, Pump Canyon is the only major drainage entering the river from the 
north side. 


Elevation in the watershed ranges from 5,500 to 7,500 feet. At the lower 
elevations the Sen Juan Valley is flanked by moderately steep, gravel hills 
which graduate into more uniform, moderate slopes at midelevation. The hich 
elevation is characterized by rough, broken topography. 


Mesas of various sizes with steep sandstone escarpments dominate the 
watershed, Drainage origins in the eastern part of the watershed have a 
mountainous topography in contrast to the southern drainage origins which 
are rough and moderately hilly. The small drainages merge at intermediate 
and lower elevations to form major tributaries of the San Juan River. 


Geolcgic materials of the watershed are principally sandstone and shale. 

The cominant geologic material is a sandstone member of the Wasatch formation. 
Below the Wasatch formation are sandstone and shale members of the Torregon 
and Puerco formations of the Nacimiento group. Valley floors are primarily 
alluvium from shale material while the arroyo beds are generally sandy. 


Soils and Erosion 


Residual soils have developed from weathered sandstone and shale. Those 
suitable for irrigation have developed from Tocita sandstone or interbedded 
sandstone and shale of the Mesa Verde formation. Most of the mesas have 
shallow, sendy, residual soils influenced by wind erosion. The valley 
floors are generally deep, fine textured alluvium from shale material. 
These soils are low in organic matter, but fertility is adequate to produce 
good range forage under average moisture. The badlands area consists of 
sterile shales that erode easily and produce large amounts of sediment. 


Sparse vegetation and moderate to severe soil erosion over the entire 
watershed are a result of arid climate, highly erodible soils, steep slopes, 
and past misuse. Sediment is produced at a rapid rate and valley fills are 
deeply gullied. Wind erosion is active as a result of the sparse vegetation. 


Precipitation and Runoff 
Precipitation over the lower watershed varies from 8 to 1 inches or more 


annually. Higher areas receive 1) inches or more of precipitation, 
principally snow. 
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Pump and Gobernador are the only subwatersheds that have high elevation 
areas. Runoff from these high elevations occurs mainly during two periods 
of the year: (1) The normal spring runoff from meiting snow and spring 
rains, and (2) runoff from occasional summer cloudbursts during July, 
August, and September. 


The majority of the watershed is at the lower elevation. Here intermittent 
summer rains produce runoff which collects rapidly in channels after storms. 
Part of the flows are absorbed by the dry channels. Occasionally large 
volumes of sediment reach the San Juan River and remain in the riverbed 
until main stem floods carry it downstream, 


Vecetation 


Vegetative cover over the watershed is typical of the Upper Sonoran-Colorado 
River Plateau country. Pinon-Juniper, Big Sagebrush, and grass are the 
dominant cover types with Chamise and Oakbrush being of minor importance. 
Ponderosa Pine and Scrub Oak are prominent at upper altitudinal limits. 


Cover types Percent 
Pinon-Juniper -«-——-—|——— 20 
BIG. SAGeDOUSIY ren ae ten tee ones Sh 
Open grassland ~—-—~—.~ + 15 
Ponderosa Pine a a = = l 
OARDYUST (ee me me oe ee ee oe ee we trace 


These cover types occur in an intermixed pattern over much of the watershed. 
Vegetative cover on the watershed is sparse due to low rainfall, infertile 
soils, steep slopes, and past use. 


Inadequate numser and distribution of stock water facilities have contributed 
to poor vegetative cover. Reduction of numbers and better distribution 

of livestock is underway now by most landowners and landc~acministering 
agencies, Due to natural, unfavorable orowing conditions, it will be a long 
time before improvement of vegetative cover will affect yield of runoff or 
sediment. 


Land Use 


The lands in the watershed are used for grazing, and very little land is 
cultivated other than the river bottomland. The land is adapted to winter 
use, principally by sheep. Big Sagebrush, Chamise, and other browse species 
provide emergency forage in times of stress during winter months. A large 
percentace of the land used for grazing purposes is public domain 
administered by the Bureau of Land Management, Other lands, including 
patented, national forest, Incian allotments, and state land, are similarly 
used for grazing purposes. These lands, used by Indian and non-Indian 
licensed operators, are classified as follows: 
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Table 1h.- Grazing use of watershed lands, Hammond pro ject 
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lands between Using watershed 
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: point of diver~ ;: ‘ ange t Total 
a 2 e ‘ : _ point of divers — 
3 Navajo Dam : | ws 
bao seal MeN oe nina) 2. 8 :Animal 
Oe et es anita ho ee eunits 
“eer eee ee ee Number --*#-s5-+«-*2 --e#-- -- 
Individual operators; 
Non-Indian 30 2,130 35 5,09) 55 Pc 
Indian -- ase 2 161 2 161 
indian (Jicarilla 
Apache) ~~ aa 17 4,970 17 11,970 
Community operators: 
Non-Endian 7 250 hh ee 51 572 
Indian me em Ley 1,156 Li? 1,156 
Forest permits -- asenn 8 300 8 300 
Total 77 2,680 2)3 L2.003 320 14,683 
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Watershed lancs are used by the Indian operators for vearlong grazing. The 
community non-Indian operators ordinarily use the lands during the spring- 
summer-fall period, while most of the non-Indian individual operators make 
winter use of the rangelands. A total of 14,683 animal units is grazed on 
these watershed lands. The development of the Hammond project would not 
have an adverse effect on the grazing operation of the present range users 
since only small amounts of grazing land would be within the project. 


Tabie 15.- Land ownership and status, Hammond project watershed 
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Class of ownership: Area Percent of total 














Square miles 





Private land 320 12 
State land 120 5 
Federal land: 
National forest 65 3 
Public domain Lat) 3 
Indian 955 at 
Total 2,600 100 
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Watershed Problems 


The Navajo Dam will create a storage reservoir to regulate the flow of the 
San Juan River above the Hamuond project. Runoff and sediment from the 
watershed of the San Juan River above Navajo Dam will be controlled by the 
dam and will have no adverse effect on the Hammond project. Uncontrolled 
floodflows and sediment from Pump and Gobernador Canyons will adversely 
affect maintenance and operation of the diversion. Both subwatersheds are 
in critical condition, and treatment is needed to reduce flood and sediment 
hagard. Under present conditions, the annual high flows of the San Juan 
River are adequate to move sediment deposits down the channel. However, 
with the authorized construction of Navajo Dam, the flow of the river will 
be stored. Irrigation water releases from Navajo Dam will be insufficient 
to flush out the accumulated sediment. Aggradation of the San Juan River 
below Navajo Dam is expected. This aggradation will affect the Hammond 
project diversion because of deposition of sediment from Pump and Gobernador 
Canyons. Other subwatersheds will also deposit their sediment in the river 
channei along the project lands. 


The larger subwatersheds have defined channels across the project lands 
which will contain most of their floodflcews. In project plans the Bureau 
of Reclamation has civen consideration to stabilizing these drainageways 
and crossing them with canal structures. Project plans also contempiate 
concentration of smail drainages into a few well stabilized channels across 
project lands. These subwatersheds are not considered critical to the 
operation of the project. 


Land Treatment 


It is recognized that treatment of watershed lands tributary to the Hammond 
project is important to the control of erosion and sediment. A primary 
objective should be to improve vegetation and soil condition. Adjustment 
o£ livestock numbers and improved methods of range usage are essential for 
control of erosion and sediment production. In addition, such practices 

as reseeding, gully stabilization, fencing, and other erosion control 
measures will be needed on certain critical areas, Estimates of needed 
treatment of Pump and Goternador subwatersheds and minor un-named drainages 
above the diversion are shown in table 16, 
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Table 16.- Recommended land treatment for Pump and Gobernador subwatersheds, 
Hammond pro ject 











Estimated amount 
4 : Federal land -State and : 
erate : snonfederals: Total 
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ana >» ALM indian, Land : 
Sage and Juniper eradication sAcres: 5,289: 0,000: 1,428: 2,583 : 52,300 
Reseeding sAcres 7,93: 10,000: 6,512: 3,875 3 28,151 
Erosion control structures : : 3 : : ae 
and stock water developmentsAcre: 18,1:90:105,832:15,80; 9,030 :135,522 
Fences :Mile: 863 100: 723 12" 3 300 
Pitting, contouring, and : : . : 3 $ 
water spreading shores 13,210: 20,000217,059: 6,151 = 50,720 
Grazing control and : : 2 : 2 
management sAcre: 26,5603115,1:30:22,080: 12,800 :177,920 
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In addition to the treatmentsrecommended in table 16, watershed iands 
located in tributary crainaces, other than Pump and Gobernador, and 
administered by the Forest Service, Bureau of Land Manacement, Indian 
Service, State of New Mexico, and private individuals may require watershed 

reatment for controi of erosion. Treatment of these lands is not 
considered basic to the Hammond project; however, intensification of the 
regular programs now being appiiedc, such as grazing adjustment, livestock 
water development, fencing, resceding, etc., will reduce operation and 
maintenance costs as well as extend the life of the project. 


Private landowners have available the assistance of the San Juan Soil 
Conservation District and the New Mexico Cooperative Extension Service to 
develop and apply grass management and other conservation practices. At 
the present time, twelve ranchers in the watershed are cooperating with 
the San Juan Soil Conservation District. 


Irrigation Aspects 


Structural measures and channelization have been planned where major 
drainages intersect the canal system and cross project lands. Small areas 
of local runoff, due to heavy rainfall above the canal system, can be 
handied by regular ditch operation and maintenance. 


Silt retention structures on the watershed above the canal intake and other 
watershed treatments are needed to reduce the anount of silt and sediment 
carried into the system. These structures or treatments are not necessary 
for the successful operation of the system but would lengthen the life of 
the structures and reduce maintenance costs. Runoff will have very little 
effect on farm irrigation ditches, 
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Findings 


Generally, watershed lands have poor vegetative cover. They produce flash 
floods which contribute large amounts of sediment to the San Juan River. 
The larger drainages, which pass through project lands, alreacy have well 
established channels to carry floodflows. Project plans call for the 
collection of runoff from numerous small drainages so that they may be 
passed through the project in protected channels. Lowlands in danger of 
flooding or seepage from the San Juan River will not be developed for 
cultivation. No additional watershed treatment is required for success 

of the pro ject, 


Consideration should be given to treatment of the watershed area of Pump 
and Gobernador Canyons because these drainages enter the San Juan River 
above the Hammond project diversion. Other upstream drainages will not 
have an adverse effect on the project after construction of Navajo Dam. 
However, means should be provided land-administering agencies and assistance 
mace available to private operators of watershed lands to improve watershed 
conditions, Such action will benefit the project by lessening the threat 
of flood and sediment damage, thus reducing operation and maintenance costs 
and prolonging the useful life of the project. Needed improvements should 
be carried out through regular and special programs as rapidly as possible. 
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CHAPTER V 


REGULAR ACTIVITIES OF THE U. S, DEPARTMENT OF 
AGRICULTURE PARTICULARLY AFFECTED BY 
THE HAMMOND PROJECT 


Introduction 


The U. S. Department of Agriculture and the New Mexico College of Agriculture 
and Mechanic Arts are carrying out a number of agricultural activities in 
San Juan County, New Mexico. This is being done under regularly established 
prograns. With the increased agricultural activity brought about by the 
project, these regular programs will need to be accelerated. Assistance 
Supplied by these programs will materially aid and accelerate the development 
of project lands. 


Agricultural Education and Information 


The New Mexico Agricultural Extension Service maintains an office at Aztec, 
The services of a resident county extension agent, an associate county 
extension agent, and a home demonstration agent are available to farmers 

in the project area. The services of the nonresident extension specialists 
located on the campus at State College are also available to the limit of 
travel resources and time in serving the entire state. As the project is 
developed and expanded, additional information and educational services 
will be required to adequately serve the farmers of the area. Information 
as to improved practices of fruit, forage, and livestock production, as 
well as better irrigation water management and pasture development, will need 
to be emphasized. 


Technical Services 


The Hammond project lies within the San Juan Soil Conservation District. 
The Soil Conservation Service has two work units in the district staffed 
with an engineering specialist and engineering aid in addition to two work 
unit conservationists. Specialist assistance in the fields of soils, 
engineering, agronomy, and range management is provided by technicians 
headquartered at Albuquerque. 


Farmers occupying irrigated lands in the district and operators utilizing 
‘watershed rangelands have been provided technical assistance by Service 
technicians in planning and applying conservation practices. 


Additional technical services and on-site assistance from Service technicians 
will be required in the planning and application of conservation measures, 
such as land leveling, farm irrigation systems, water management, soil- 
building practices, cropping practices, and grass management. 
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Farm Financing 


With the completion of this project, complete farm development, including 
housing, farm buildings, and land preparation, will be necessary on most 
farm units. It is anticipated that some farm enlargement will be necessary 
where owners now have units of insufficient size. Development of domestic 
water supplies will also be required. A majority of the operators will 
require financial assistance for the purchase of livestock and equipment 
and for annual operating expenses. It appears that the Farmers Home 
Administration credit programs will be called upon to provide assistance 
for the work outlined above, resulting in a need to increase those credit 
prograns. 


Cost-Sharing for Conservation Measures 


The San Juan County ASC Committee has been cooperating with the farmers 
throughout San Juan County to obtain more effective and beneficial use of 
available irrigation water, Pooling agreements have been used to offer 
cost-shares to groups of farmers to solve their conservation problems. The 
San Juan County ASC Committee with present facilities should be abie to 
cope with any accelerated pace of activity caused by work on the Hammond 
project. The completion of the Hammond project will require additional 
reorganization of farm irrigation systems on the affected lands. 


National Forest Land 


Because of the distant location of national forest lands from project 
instailation, the reguiar program of the Forest Service will have relatively 
little effect upon project operation and maintenance. The going program 

on national forest land includes measures for the restoration and proper 
management of plant cover and the maintenance of soil stability. These 
activities will aid the general watershed protection objective of reducing 
floodwater and sediment hazards to project installations and their maintenance. 


Research Needs 


A comprehensive report covering general research needs for the area of the 
Colorado River Storage Project will be developed by representatives of the 

U. S. Department of Agricuiture research agencies, state agricultural 
colleges, and experiment stations. As far as the Hammond project is concerned, 
there appear to be no research needs peculiar to this project that would 

not be covered in the above-mentioned report. 
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